QUESTION BANK
MATHEMATICS
CLASS X
UNIT4

Fya: R @R & ge7 (Assertion-Reason type questions) (01
Mark)

Answer Options (3@ f@Feq)
(A) Both A and R are true, and R is the correct explanation of A.
AR R TEE, 3R, A Fr g e gl
(B) Both A and R are true, but R is not the correct explanation of A.
A IR R AT TE E, ARFT R, A 1 TEY e AL 8|
(C) A is true, but R is false.

AT g, AfShet R ITeld B
(D) A is false, but R is true.
ATATE, AT REET &
S.No. Question
1 Assertion- If a line is drawn parallel to one side of a triangle, it divides the other two

sides proportionally.
Reason- The converse of this theorem is also true.

I HATAIT &9 F AT FAT
HNOT: SH TAY T b M AT B |

YT I Teh T fehely 37T ohT Ueh 7511 o THATATR Wiell STTcll 8, T I§ 37 &F o3t

2 Assertion- In a right-angled triangle, the square of the hypotenuse is equal to the sum

of the squares of the other two sides. Reason- This result holds for all triangles.

YT Ueh THDIUT THITST H, HoT b T 3o T 3TM3HT oh i & AT oh ST BIel ¢ |
HROT: g TROTH Feft FHegsit o forv A=z g

3 Assertion- In similar triangles, corresponding angles are equal. Reason- If two
triangles have three pairs of equal angles, they must be congruent.

HYUA: FHEY TS & HITT HIVTHATEIA & |
HROT: I & T8t & il HI0TT o I HATA 8, T & FalTarHA giav|
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Assertion- A tangent to a circle is perpendicular to the radius at the point of contact.
Reason- The perpendicular drawn from the center of the circle to a chord bisects the
chord.

T Tl et hr TR, T9el fdig uX Pier o ofeaad gich & | ROT: IS gl & e &
Teh Si1d X ofd WAl ST d a8 38 GHG AT HXar gl

Assertion- Two tangents drawn from an external point to a circle are equal in length.
Reason- The angle between these tangents is equal to the angle subtended by the line
joining the center and the external point.

e Tt aTedl foig & g ox Wil 975 2 el 3@ sRIaR ofars Hr ghef 8]
HROT: ST TTLRTT3T o e T 10T, she; 3R TG Toig T TS aTelt 3T GaRT A fdd
VT SIS BT 8 |

Assertion- The angle subtended by a semicircle at any point on the circle is always 90°.
Reason- This property holds only for circles with radius greater than 5 cm.

e Tt 3T8ige arT g o ey fonel o foig ox ffaieT shioT gatem 90° g &
SHNOT: JE VT hdlel 3o Gell o T A BT § ToieTeht Fream 5 4o @ arftren ghelr 8

Assertion- A cyclic quadrilateral has its opposite angles supplementary.
Reason- If the sum of opposite angles of a quadrilateral is 180°, it must be cyclic.

HYT: Ueh TehT TJeTST H 3Hh AU 10T T YT 180° BT B |
HROT: Ife; Tl TqeTsT o AR ShIUi &1 JNeT 180° B, A a8 TWehg gleiT =1fe T

Assertion- If a chord of a circle subtends an angle of 90° at any point on the circle, it is
a diameter. Reason- The converse of this statement is not true.

T I Forelt et Y Sitam et o foarafY fig TR 90° T hI0T Scueet XA 8, Al g Teh a1d
g gl

SHRUT: $H HYUeT: I Gesh el +Te! gicll|

Assertion- In a triangle, if a line divides two sides in the same ratio, then it is parallel to
the third side. Reason- This property is called the Basic Proportionality Theorem.

T Tl Fs1eT &, IS 1S Yam e S7aait &bt Gt 31egurel # fasnfaa ach &, v g
Y ST o AT BTl & | FIROT: S I[0T T HTURE[T HHATTUTIcIohell TG HeT STl
J

10

Assertion- If two tangents are drawn from an external point to a circle, they are equal
in length.
Reason- The line joining the external point to the center bisects the angle between the
tangents.

T I Fohelt amedl foig & g7 oX &Y TRt Y@ ¢ Wil Sirell €, ot & FeleT SiaTs S glehl &
SHIOT: ohe ohT ST Toig & SiTSeT aTell X1 T TWT31T o Tel o hI0T hl FHE AT
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11 Assertion- If a triangle is similar to another triangle, then their corresponding angles
are equal.
Reason- If two triangles have equal corresponding angles, they are always congruent.
YT I Ueh T8t ol 31 egeT & warey €, Al 3o7eh HoTel hioT FATT g1 €
HROT: IS &Y T8l & FITA hI0T HATS &, oY I gAIT Fra@a giat |
12 Assertion- A diameter of a circle subtends a right angle at any point on the circle.
Reason- The converse of this statement is also true.
Yot TR get T 1 g R &u fondlt it foig IR aeahIor derem
HRUT: $H YT T oshd M T BT & |
MCQ
S. No. | Question Options
1. If aline is drawn A) The segments are equal
parallel to one side of | B) The segments are in the same ratio
a triangle to intersect | C) The segments are in an arbitrary ratio
the other two sides D) None of the above
in distinct points, A) @SR g
what can be said . ¥
about the ratio of the B)EF”I TTeT 3tefHIel . 0
two divided C) @s fohell o JrTuraTH gl Fehdt &
segments? ¢
D) 3Wiad # & GH
o B | e
Teh 37511 oh HATH Th
T 37 2T I3t &t
3TeTT-37e19T Tg3 oY
gfa<dg el g, ar
fasfSa @st &
3T & SR & 1
e I Hehell 57
2. If a line divides two A) Itis perpendicular to the third side
sides of a triangle in | B) It is parallel to the third side
the same ratio, what | C) It bisects the third side
can be concluded D) No specific relation
about the line? A) T T TR ddT g
Pl
TEHS T RITR | ) e ety sy b Torienc
a’raiaTaTa?rm?r C) T e $7T A EfIIM AT AT &
FIMAHTITT | 1) s v aiserargy &
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Al g, ATsE @IS
R T feTsehy
GEAGIRCIRIETS IR

3. In two triangles, if A) The sides are in the same ratio
corresponding angles | B) The sides are equal
are equal, what can C) A and B both are correct
be said about their D) No relation exists
sides? A) ¥STTC HATH ITATT A g
A HAR TS | o s

73T 10T THATA &, N ; :

N TAET ) A T B At wer €
T gl ST HehT 87

4, If the corresponding | A) They are equal
sides of two triangles | B) They are in the same ratio
are proportional, C) They are supplementary
what can be said D) No relation exists
about the INEEEIGEIGE
corresponding ! .
angles? B)a'EIHIIEI3IEQI‘IIEI93r€|ﬁ'%"
af Y gt iy warr | C) I w A §
HSITY FATETATCN &, A | D) IS ey a7t
I 0T H TR H
FT gl ST el &7

5. Aline is drawn A) Pythagoras theorem
parallel to one side of | B) Midpoint theorem
a triangle, dividing C) Basic proportionality theorem
the other two sides D) Converse of Pythagoras theorem
proportionally. A) UTIITEIRE AT
Which theorem does S
this prove? B) e 'q
AR AT | C) IR Ao ehel T
TS 3T o FATR U | D) TTHUTIRE THY &1 oA
QT Gt ST g S
3 &Y ST
AT A faenfaia
Al &, ar I v
TR Y e Hdr
&7

6. If one angle of a A) The triangles are congruent
triangle is equal to B) The triangles are similar
one angle of another | C) The triangles are right-angled
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triangle and the sides

D) No relation exists

including these A) BT Tatoraa §
angles are A > .
proportional, what B) T3 st HHEY e
can be said about the | C) ﬁfﬁiﬁWUﬁ?TEﬁFT%‘
triangles? . :
D T Al
RINCINEE T )
TUh 10T fohdll 3
[EESEACIEEY
TR g 3R 5T Floit
FI giEATIT T
o] g 9
& et e
FAT FgT I el &7
7. What is the number A)1l
of tangents that can B) 2
be drawn from an 03
external point to a D) Infinite
circle? A)1l
sl Ng@us | B)2
03
afrqﬂ'j' i" D) 3feAd
TIR@TT Wiy T
TohcT 6?7
8. The length of A) Always equal
tangents drawn from | B) Always different
an external pointto a | C) Sometimes equal
circle are: D) Cannot be determined
frdraed WA Tah | A) AT FAA
ga R @i arg B) &2 ffesT
TRE@BRiHraeas | C) He-Hsl g
g e: D) faeTR s1g fomar I Fahe
9. Atangenttoacircle | A) The center
is perpendicular to B) The point of contact
the radius at: C) Any point on the circle
FErgadrege@r | D) Outside the circle
C -
Bsareaaa gy | A FER
5| B) Tl foig |
C) I o forait off foig o
D) g & &g
10. If two tangents are A) 60°
drawn to a circle B) 90°
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from an external C) 120°

point, what is the D) Depends on the circle
angle between them | A) 60°

at the external point? | B) 90°

afe el arewr fig | ©) 120°

&g W A D) ¥g g W AR AT g
TIR@TT Wiy ST
g draeg Rgqw
TgR@3T & §g
0T fielT 2T &7

Very Short Answer Type - 1 Mark

S.No.

Question

1

A civil engineer is designing parallel roads and needs to apply the concept of the Basic
Proportionality Theorem to check proportionality in triangles formed by the road.
State the Basic Proportionality Theorem.

T AT SolfelaR HHATIR Hgehl Sl Aol §a1T @1 § 3R 38 egeit
AT T S A & [T HTURHT AT FHT HT 3UAT ST g
MRS AR AT HT HYel fad| (ddhdh)

In a triangular park AABC, a pathway DE is drawn parallel to one side BC. If AD = 2 cm, DB
=4 cm, and AE = 3 cm, find EC so that the park’s symmetry can be maintained.
In AABC, DE || BCand AD = 2 cm, DB =4 cm, AE = 3 cm. Find EC.

AABC #, Tsh ISR ek #, BC & FHAMAICR Teh 9 DE Wiem SiTam §1 afe AD = 2
Y, DB = 4 QT 3R AE =38 &, Ursh T FATAN da0 W@ g EC AT R

Architects often use similarity to check building models. If two triangles are similar, what
can you say about their corresponding angles?

AR $deT HISel T S & foIv ey TSIl bl TATIAT 1 3YAT A B
I a7 THefeT THET &, ol 3ofeh Halel IV o IR AT gl ST Fehell &2

In a city map, two triangular plots AABC and APQR are similar. If AB =5 cm, PQ = 10 cm,
AC =7 cm, and PR = x cm, find the value of x.

Teh AT o oA H ar PAYSThR @S AABC 3R APQREHEY g1 IfE AB =58, PQ
=10 T, AC = 7 T, X PR=x T §, AT x T AT AT HIfoIT|

While constructing models of towers, engineers often use the concept of similar triangles.
State the criteria for similarity of triangles.

e & HAIS Sl HAY FoliIa Y IS 1 FHETAT T AR S 3TET
N gl
et FHETar $1 FHEiear fod
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In a photography project, two triangular frames are made with proportional sides. Are
these triangles always similar? Justify.

Teh BICHTH Hiotee H el TSR hel Fo1T S g Tofelehl 37U FHATIT & |
T A ST gAWM THET §le? HROT ST

Give an example where two figures have equal corresponding angles but are not similar.

UHT Teh 3GTEIVT &, ST81 al HTh Tl & T 10T HAT &l oifehed I FHATT &l

A bicycle wheel touches the ground at exactly one point. What is the relationship between
the tangent at that point and the radius of the wheel?

Tsh Frsfehel & 9T ST &l Ueh AT W hdel T fog W T HIcr g1 39
foig o &= 18 Tuet Y@ 3R 9fed f Brsar & v Fr w9y

Alamp post is installed at point P, which lies outside a circular garden. From P, a tangent
PA is drawn to touch the garden at point A. If O is the center of the garden, write the
relation among OA, PA, and OP.

Teh glhR 9l o STeY Tdg P U Teh ofFd GIEC ofemmar a1 §1PH ga HrAfeg W
TR T aTell T YW@T PA TR STl 81 Ife 0 39 F9f=r &1 &g & ar 04, PA 3R OP
F 9T ey Af@u|

10

A playground has a circular track of radius 5 m. A student stands at a point 13 m away
from the center. Find the length of the tangent from the student to the track

Teh Wl & Heled # 5 HI 35T drell Teh FamhR ¢ g1 Ueh BT IR &b &
she & 13HIT g7 TT g1 oF 8 foeg W @sT & 30 foeg @ @ & W dil a1
el @ i F9s AT HIfeT|

11

Two identical coins placed on a table touch each other externally. What is the minimum
number of common tangents to the two coin-circles?

AT W W T GAT o SEd T § Uohg@? &l T A &1 o1 Q= gal & -
S FgHAAH 3HATASS T T@3T T FEAT v 87

12

A surveyor draws a line in a triangular plot that divides two sides of the triangle in the
same ratio. What can you conclude about this line?

Teh HII U YR o@s H Teh I@T Wiaar § S s dr ar g3t wr gAe
Iegarel & FAAITSTT I §13MT 58 W@ & IR H &7 @shy foenrel Fevel 82

2 MarksQuestions

S. No.

Question

1

A farmer is fencing his triangular plot of land. He marks points on two sides of the
triangle in such a way that a straight line divides these two sides in the same ratio.
Prove that this line is parallel to the third side of the triangular plot.

Ife Teh Rt 379eT TASTPR W T T 3T T Teh WM GaRT & FALT
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Iqard & fAHISd e §, dr ey Hifev & dier =i 9 @ Jelr o &
AT grefr

An architect designs two triangular windows in such a way that their corresponding
angles are equal.

Prove that their corresponding sides are proportional and hence the windows are
similar in shape.

Ife Teh IEHR SaRT S8 -7 &) Feer [Wsfenal & dard o1 gaweT &, o
e AT o 3T Fored T FAW Iequra & gl 3R =1 @sfnar aasy
giaf|

Two road signboards are triangular in shape. The lengths of their corresponding sides
are in the same ratio.
Prove that their corresponding angles are equal and the two signboards are similar.

I a7 TSR Hehd TSTEHIHT T HIT oIV HAWT e 7 ¢ ar eer
HITAT foh 3eAch TIA HIOT FATA giel 3R il Tohd Jefehl TART giof|

A civil engineer designs two triangular support structures for a bridge. In each, one
angle is equal, and the sides including these angles are proportional.
Prove that the two support structures are similar triangles.

Iie 9T & T &0 10 a7 eIk et &7 Ush o1 FA & 3R 38§ |ieEAfad
A TTell STV FAE 39 & g, a6 ey Hifav &6 et e qasq gher|

A wheel touches the ground at a single point. At that point, a carpenter draws a tangent
line.

Prove that the tangent is perpendicular to the radius drawn from the wheel’s center to
the point of contact.

e AT & vk geaeer dfgar 5w g W ag iR 1 T9d #ar 8,30 g
W Gl a7 TN @M S & 39 foeq W Wit 715 Fear & odad gl g

A circular playground is surrounded by a track. From the base of a flag post outside

the ground, two straight tracks are drawn to touch the circular boundary.
Prove that the lengths of these tracks are equal.

Wacﬂwaﬂﬂaﬂa:aﬁmwwmgm%lm%amﬁaﬁsﬁ%
R & YR F a1 drely wersf3ar di=h S § S Hare v gareer daAr S Fae
Xl g1 ar gy AT & et JerEfEat i deg A gref|

Two triangular traffic signboards are manufactured in similar shapes. Prove that the
ratio of their perimeters is the same as the ratio of their corresponding sides.

g & PSR AT Hahel TeewHIT HATT T8 e 8, o ey Hifow fF
3eTeh RATAT T 3HeTATT SeTehl HITT T3 & TUTT & FATT g |

10

A CCTV pole is fixed outside a circular garden. Consider the base of the pole on the
ground. From this base point two straight lines are drawn on the ground so that each
just touches the garden boundary. Prove that the line joining the base of the pole to the
centre of the garden bisects the angle between the two tangents.

Teh AT el gobdd WHT JoThR MY & S1gR ST 17 ] @ T 3R
foig S#leT ) A= ST &1 59 3MUR N @ e Wy el @ gl S g
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St sefrr 1 AT F Faer TAT I 8
gy AfFT F TH & 3raR 3T T9NT & Fg HF AN el @7 5T alar T
@3 & ST T FIUT F FAGAAISIT Il gl

11

Two circular flower beds are made in a park such that they are placed side by side and
just touch each other externally.
Prove that the distance between their centers is equal to the sum of their radii.

Teh rh H & g Poll I FAMRAT 38 YR Tallg 7S ¢ o 3 Toh-g@x
I TN T F hdel TG A g

ey AT foh 3Tt shal & e $r gt 3eTehl FAM3HT & T & R
gl &

12°

A playground is constructed in the shape of quadrilateral ABCD such that an incircle
touches all its sides.
Prove that the sum of opposite sides AB + CD and BC + DA are equal.

s AT & e wh @ &1 HAeT TJsT ABCD & 3R T § 3R 30 T
3T @ o3 o TRl AT &, AB + CD = BC + DA

13

n a circular park, a straight wooden bench is placed along a chord of the park. A
gardener ties a rope from the center of the park to the midpoint of this bench.
Prove that the rope bisects the bench (chord).

Teh gAThR UTeh H Teh WL Tehst ol o dreh T Teh Silar & &9 H @
IS &1 TH Al U & g ¥ 58 &9 & ALY &g do veh & e gl
facy ffow f& g &0 39 99 (Shan) @ argfasfad & 8l

14

A circular running track is marked in a park. A straight path across the track acts as a
chord. Prove that the angle subtended by this chord at the center of the track is twice
the angle subtended at any point on the remaining part of the track.

Teh Uleh H JAThR Glsel T ¢eoh ool I g1 &b R FEud ar fagait & A
arelr Tl qerEsY 39 & &Y Sfiar F FF H I adAr gl

facy HfaT fF 38 Nar anT ¢ & Fg W TATT AT HT H AT, ¢ & AT
T OX fohell ot g GanT ST 91T 0T & ST Bielm B

4 Marks Questions

S. No.

Question

In a triangular park ABC, a path DE divides its two sides AB, AC in the same
ratio. Another path D’E’ is drawn parallel to the third side BC. Prove that both paths
DE and D’E’ are parallel
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Teh TARIUTHR I ABC # Ush IS8l DE FHefeT T ar a3t AB 3R AC
I FHATA 3T # QTSI el &1 NEdr 87 BC & FAEIR T 3R
wersEr DB "@idr S g1 Ry fifee fF g\ wesfsar DE 3R DE
AR &

2 Two triangular banners are made for a school festival. Both banners have the same
angles, but their side lengths are different. One banner has sides 6 cm, 8 cm, and 10
cm. The second banner has its smallest side 9 cm.

e Prove that the two banners are similar.
e Find the lengths of the remaining two sides of the second banner using the
ratio of corresponding sides.

Tsh Tohel ARG & AT & PSR S FoA1C 1T g Sl Skt & o7
AT 8, AfheT 3oTehT $[oTI3il hr SIaTS 37097 &1 Tgel Sk T 8T 6 QAT 8
QAT 3R 10 JAT &1 g@X SR HT FIH B ST 9 JHAT

. fgy fifow &F g SR aw e €
o TIA HSMIHT & HeTUIT T SUANT dHleh GEX =X el AV 2T o3t
T oIETS AT HT

3 A company designs triangular glass windows. For one special design, the median drawn
from the top vertex of the triangle is also perpendicular to the base of the window.
Prove that the triangular glass window must be isosceles.

Teh el FASThR g I T@sfhal aarel 1 Toh a9 f3omser &, Berer & oy
O dir 915 Afeger, 3MUR W oFs o §1 ey Hifev 6 9g Mesmar g
HCIISTE BN |

4 Two triangular plots of land are designed for tree plantation. The plots are similar in
shape but different in size. Prove that the ratio of the length of the fencing wire
required for both plots (perimeters) is the same as the ratio of their corresponding
sides.

Us ol & fT & ReR e & ghs faw v g1 el el HET § W
IR 7 et §1 Ry HfSv & ar caie i Rieer & fow mags ar &
I JHeTAT Sofehl HITT ST & 3T & SR g

5 A circular park has a radius of 35 m. A person is standing outside the park at a point
P, which is 85 m away from the center O of the park. From the point P, two straight
paths PA and PB are made such that each path just touches the boundary of the park
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at points A and B.

Prove that the two paths PA and PB are equal in length. Also, find the length of each
path.

U AR ATk T AT 357X &1 Uk FfFd arsh & S1eY g P o) @eT
8,5 9k & g O W 85X &I gl W &l g P ar dely wersfzar AR
PB 0 YR Sl 315 ¢ oh I dieh T HIAT &l shdel A 3R B foigait o Tt
R &

fcy Hifaw f& it werEfat PA R PB &1 da1s FaAT gl & €, 9
qaTEar FI des AT HIfAT]

6 A triangular park ABC has sides AB=8 m, AC=6 m, and BC=10 m. A walking path is
constructed from vertex A to a point D on side BC such that the path AD bisects the
angle £A

e Prove that the path divides the opposite side BC in the ratio of the remaining
two sides AB and AC.
e Also, find the lengths of BD and DC.

Teh TSR 9Teh ABC 1 §[TT¢ AB=8'm, AC=6m IR BC=10m | MTA @
faudIeT $[T BC W Ush GIISSI AD 38 YR §11$ 915 & foh g 0T LA
FHCTIHTSA AT ¢

. Tley HITST & Ig TSN §eiT BC &I AV 2T M3 AB TUTACH
3qara A fenfara & 8
o @YU &, BD IR DC Fr a8 AT HIfAw|

7 A ladder AC is placed leaning such that its top A rests against a vertical wall and its
foot C rests on the horizontal ground. Let B be the point on the ground directly below
the point where the wall meets the ground, so that AB is vertical (wall), BC is
horizontal (ground) and £B=90°. From the point BBB a support BD is erected
perpendicular to the ladder AC, meeting AC at D.

(1) Prove that the two smaller triangles AABD and ACBD are each similar to the
original triangle AABC.
(i1) Using this similarity, prove the relations
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AB’=AC-AD

Th HIGI AC STHIT W 50 YR W@ 5 g fb s fiT A 1 Feanr
QAR & HeT g3 § AR IR C e W &1 A AT Gar AR Seter
&1 GiFAS foig B 8, 37 AB &R (3taftR) g, BC #f& (&ifden) ¢ 3R
£B=90°| Tdg B & Us HNI(support) BD T AC W elFaad @M a7 § 3R
dg AC T D WX T &l

(i) ey fIfsv & SI¢ 3T AABD dUT ACBD HeT 38T AABC & THET
gl
(i) 3T FATIAHT & Ay HifSw &

AB*=AC-AD

8 A school designs two triangular flower beds to give visual variety but wishes them to
be geometrically similar so that maintenance and planting plans scale easily. The two
triangles are constructed so that all their corresponding angles are equal.

Let the larger flower bed be APQR and the smaller be AXYZ, with
2P=£X, £Q=4Y, LR=2Z.

(a) Prove that APQR and AXYZ are similar. State clearly which similarity criterion
you use and why it applies here.

(b) Suppose the sides of the larger bed are PQ=15 m, QR=20 m and RP=25 m, and
the smallest side of the smaller bed XY=9 m. Find the lengths of YZ and ZX. Also
find the ratio of their perimeters.

T faegrery ar SR Goil T FARIT FAIT §, R =6 ¢ &
SR 9 & AFY g difer I@-3@E AR GRYoT &7 I 3are
O Thel T ST Heh| 51 alil il &1 AT 57 TR foham o & o
g Tt I FIT A g

AT AT I3 FIR A APQR 3 BIE AN I AXYZ EaRT 9&idd

forar =T §, Sier
LP=1X,2Q=2Y, R = 4Z.

(a)ffcy RIFT 6 APQR 3R AXYZ §A®T §| TISC ®T & IdsC foh M9t
T THSIAT AES (similarity criterion) T 39T ThAT 3R Ig TG HA
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o] 81T &l

(b) TfE FET FARY &I MU PQ=15m, QR =20m 3R RP=25m g TquT oI
FINY T FEH BIE ol XY =9mE, dAl YZ 3R ZX & oargar A1 Hifo|
ATy g, et gt i gRAmt #r equra A il

In a circular fountain, a water pipe is laid across the fountain like a chord. Another
pipe is drawn perpendicular to this chord and bisects it.

Prove that the second pipe must pass through the center of the fountain.

Teh gATR HedR H Teh Ulell & UI8T &l 38 YehR @1 997 ¢ fob a8
thear $Hr aRTET & AT T Siar &1 oRg Wor g1 @ sy aRfe &
MR 59 YR WM 3T § T 9 YUH USY & oFdad & 3R 39
FAG IS T B

ffetr AT & J§ qET ISy BeaR & v & gl JeRAT &

10

A school is designing an equilateral triangular park. A lamp post is installed at one
vertex of the triangle. From the lamp post, a straight light beam is projected
perpendicularly to the opposite side of the park.

(a) Prove that this light beam divides the triangular park into two regions of equal
area.

(b) If the side of the park is 30 m, calculate the length of the light beam (altitude from
the vertex to the opposite side).

Wﬁmﬂwm@ﬁwqﬁsﬁwww%l BT & & MY W
Teh ol U ol a7 g ol Uiee @ fauli oo W ven el genrer
fopuT digaa ufsica & Srdr g

&) Ry ffST & Tg geerer Ror i &1 ar A aEr 7 fasnfora
T Bl

(@) e ureh AT $feTr 30 Hiex &, o gehrer fanor (MY & gl ssm W
o¥) Fr TS AT AT
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11

A vertical tower stands on level ground. A flag is mounted on top of the tower. From
a point A on the ground, lines of sight are drawn to the top of the tower (point B) and
to the top of the flag (point D). Let the base of the tower be C, and the horizontal
distance between point A and the base C be known. The height of the tower is h, and
the total height up to the top of the flag is h+f. Prove using the concept of similar
triangles only that the height of the flag is given by:

AD
f=hGg-D

Teh oFedd TR HAC A T Tl gl <X & MY o T AT o=
AT & oA W YT Tk [WgAd T & MY (g B) 3R 573 & MY (fdg
D) &I 3R it Y@ didr Sieh §1 erex 1 3R f¥g C g, 3R MgAadc
oo T aifaeT gl A1 §1 TR T g h g, 3R 33 & oMY T ol =S
h+f &1 hael ﬁaﬂfﬁ T GATYAT (similarity of triangles) & TOSYTT I 3TN
o fiey fIfTT & &3 $r 3o 5 9eR & & 1 T &

AD
f=hGg-1

5-Marks Questions

S. No.

Question (English & Hindi)

1

A carpenter is constructing two triangular wooden frames for a roof. He ensures that the
corresponding angles of both triangles are equal and the corresponding sides are in the
same ratio. The first triangle is smaller and the second one is larger.

Teh 968 O & [T & FIHSTHR Ty & o &1 T ¢| T8 FiARad il §
fo g (et & T IoT s’ ¢ 3R Hored oV FALT 3equraT # g1 ggel
38[eT 3R & BIer § Siafh qawr 937 &
1. Ry fAST & ot Fesr a7wT &

Prove that both triangles are similar.

2. gfe gt T3t & Al 87T HaAM: 60 cm, 80 cm, TAT 100 cm @ 3 T Tagsr
T 60 co ATelT $TeTT & HaTd g@y ST T I 90 cm &, Y q@d FsfeT v AW ¥
3T T TS AT T

If the three sides of the first triangle are 60 cm, 80 cm, and 100 cm, and the side

corresponding to the 60 cm side in the second triangle is 90 cm, find the lengths of the
other two sides of the second triangle.

3. Ife gel FYST 1 Tk ST 6 WhIe § 3R q@dl sl 1 Horer sfom 9 Hre §, o
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3eTeh ARATYT S 3T FIT GIaM? FHEIAT T Heheell 1 ITANT Hich FHASTST|

If the length of one side of the first triangle is 6 feet and the corresponding side of the
second triangle is 9 feet, what will be the ratio of their perimeters? Explain using the
concept of similarity.

2 A civil engineering student is tasked with designing a scale prototype of a triangular
park for a public presentation. She ensures that the angles in her prototype are exactly
the same as those in the original park, and each side of the prototype is in the ratio
1:20 compared to the corresponding sides of the actual park.

(a) Justify, using mathematical reasoning, why the prototype is similar to the original
triangular park.

(b) How does the concept of similarity help engineers or architects in creating
accurate models for construction? Support your explanation with appropriate
reasoning and geometric concepts.

T fafae SSlfraRar &1 o @l T PHShR Ureh &l Thel HIEesy
Ardstioteh FEIIT & T R & & SR Eir 7341 g1 98 98 GaAad
AT § F 39F WelesT F g3t FHIur aedids 98 F HoN F A &l
3R WIEesy T Tedeh ol dEdiden ieh T HaTd ST i FaTS i ToleTl
#A 1:20% 3T & gl

() TOHT T T 3T A g ey AT F 78 dielersy awdfas
fASITAR UIh & FHET g

(@) FATIAT I HTUROT SlloRT AT RISl HATT & fov T
Alsel AN F3al H o Goh HGRIAT ¥l 872 3(9el 3R &l 3UFF oIeh
Td SIIATE FEURON3T gany Fqs¢ HIfSv|

3 During a car safety test, engineers analyze how the tyres behave when the car
suddenly brakes at high speed.

They observe that at every moment, the tyre touches the ground at a single point, and
the force is transmitted perpendicular to that point.

Using the concept of tangents to a circle:

1. Justify why the radius of the tyre is always perpendicular to the ground at the
point of contact.

2. [If the radius of the tyre is 35 cm, calculate the length of the tangent drawn
from a point on the road 60 cm away from the centre of the tyre.

3. If the contact point of the tyre shifts due to wear and tear, how would it affect
the perpendicularity of the radius and the tangent?

1. Ig Tose AT fF R i Feoar qus o W A sl &
Jgad 7 gidr &
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2. fe X & Hear 35T 8, a6 Hseh W eRR & e & 60 AT g
ffya ve fdg @ dieh 715 T9el Y@r & &a1g AT HfS)

3. Ifg eRR & O & FROT @UF fog TAAART & e, o Ig
e 3R T @1 & odad dGU I HY gefad Hm?

4 A circular park has a radius of 21 meters. From a point P, located 35 meters from the
center O of the park, two straight walking paths PA and PB are constructed that touch
the boundary of the park at points A and B respectively.

(a) Prove that both walking paths are tangents to the circle.

(b) Show that the lengths of both tangents PA and PB are equal.

(c) A bench is to be placed exactly midway between A and B. Find the length of each
tangent and the distance between points A and B.

(d) Explain how this concept is useful in designing circular gardens with symmetrical
pathways.

. T galehR 9reh faeht [Bear 21 #iex 8, % $g 0@ 35 #HeT &1 gt W
feUd v g P& ar W 9U PA 3N PB &IT 910 § i haer: feigsit A 3R
BT gd # T #d gl

(a) ey HIfST & T gl 9u ga & Fuef @ g

(b) T SATST Tk Gl TUT @37 PA 3R PB &I &fals sRTeX gl

(c) I U T AR BF ALY fdg W S S0 &, A Tedsh Tael 3@
deTS dUT A 3B & &= &1 gl AT HifSw

(d) HASTST & IR 3cel &1 fSarsiaier # a8 @unon fFa var
39T & Hehll B
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Case Studies

Case Study-1

A land surveyor is mapping a triangular field for planning irrigation channels. While
analyzing the field, he draws a straight path parallel to one side of the triangle, and this
path intersects the other two sides of the triangle at points P and Q.

Upon measurement, he observes that the segments on the two sides are divided in a
specific ratio, say AP/PB = AQ/QC.

U qfA wdarE va PR @9 F1 AR @ 8, e 3ege R
derell Y AISAT ST §1 TA20IWOT & SRieT g Py A v P F FAK Th
el Y@ diear 8, S gt e aY spenat @ fag3it P 3 Q W e B

AT o W 98 @aT § T gl g3t W §a @s ve fAluad squia A
faenfara g1 @ & S T AP/PB = AQ/QC| Jg 3uid eeiicm ¢ for @il 718
@1 SAfAT ¥ § Ageaqol &

Question / 99T Marks / 3/&

State the theorem applicable in this situation. 1

5 fUfd & Sega arell yay &1 wye fAfge 2

Based on the land surveyor's observation in the given case study, | 1
if the segments on the two sides of the triangle are divided in the
same ratio by a straight path, what can you conclude about the
position of that path with respect to the third side of the triangle?

& Il e TS A oA FdeTh & el & AUR W, e
ot &1 &Y st W §et Ws AW 3requrd 7 faenfaa @

W & ar 38 W@ & P el aeT & ande Rl &

IR H AT FT fTsehy A dehd 87

How does this theorem help in real-life applications like land 1
surveying?

T TAY A TAETOT SIET arEciiden Siiaet shl TRIEATT &
HeG FXAT 82
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Prove mathematically that the parallel line divides the sides 2
proportionally.

ORI & & ety X fob THATHR 1@ ST Y TATFATT H
CHIECERGIEY

Case Study 2:

A circular park is located in the center of a city. A paved path runs tangent to the
boundary of the park, allowing visitors to walk around the park without entering it.

One morning, a person named Raj stands outside the park at a point and draws two
tangents from his position to the boundary of the circular park. These tangents touch the
circle at points P and Q.

Th gl 3T AT & hg A FUT &1 3T &1 AT & URT IR T 61 AT
T 3T g, Sl 3qeht AT 1 T FaT g, S e W 3eger # yaer e

38+ INT AR gA Hehcd &

Teh Gog, WA A1H HT il 3G F e Ueh TUTT I TsT gl & 3R 3roeh [Fufa
Vg W & FoR@E® diaar g1 ¥ ToR@nd ga @i p 3R Q Rigt w Tl & g

Question / 9T Marks / 3%

What is the relationship between a tangent and the radius at 1
the point of contact?

IR 3R Hoeh foig o s & dra aar deer g?

How many tangents can be drawn from an external point to a 1
circle?

Teh o foig & g IR Fehcleit TaRR@TT el ST Hehell ©7

Why are the two tangents drawn from the external point equal | 1
in length?

el foig & Wi o1$ & TR ofars & FATT F gl 82

Prove that the lengths of two tangents drawn from an external | 2
point are equal.

etr Y T aredl foig & Wil 918 2 TqeRw3it i ofers FAreT
glar gl
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CASE STUDY 3:

In the given figure, AABC is a triangle in which DE || BC and 2AFG = ZAGF = 90°. Points D
and E lie on sides AB and AC respectively such that line DE intersects BC. F and G are the
feet of perpendiculars drawn from vertex A to line segment DE.

fgware T &, AABC U 3877 & TSI # DE || BC® 3R £AFG = ZAGF = 90° €| foig D 3R E
HHA: AB 3 AC I F¥Ua & F598 I@T DE, BC I vfaweg adr gl F3R G, T A T @r@s
DE W@ AT TFT g |

Answer the following questions / eIl I2=1 & 3R SIS

(a) Using appropriate similarity criteria, prove that AAFG ~ AABC. Also justify why DE
[l BC leads to such a similarity.

() 3TFFT FATIAT ATIGS T 3TV A §T ey AT foh AAFG ~ AABCI AT &Y

g 3ff Tuse HITHT fh DE || BC 8ot o SRUT Ig THARIAT FIT Sl g

(b) Prove that the ratio of the perpendiculars from A on DE to the sides AB and AC is the
same as the ratio of corresponding sides of AABC. Explain the geometric significance of
this result.

(b) T e HITST f& DE 9 A & Wi 1T ot il ofeTs 3R 3371 ABC T 87T3it AB
AT AC & 3Fe]aTd AT & | 36 TROTH I STTAINT Hged TI¢ ST
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