Geometry

Ex 4.1

Question 1.
Check whether the which triangles are similar and find the value of x.
oy

Solution:
: AE .. .
(1) AC = AB (for similar triangle)
But here, 3 £ %
1 8
2
Exg - - 3
11 8
i 3
i TR

.. They are not similar triangles
(ii) In AABC, APQC,
ZABC = ZPQC=70°
ZC = ZC (common angles)
n LA = ZQPC(.. AAA criterion)

-~ AABC and APQC are similar triangles

AB _ BC
PQ QC
s _ 6
X 3
6x = 15




Question 2.

A girl looks the reflection of the top of the lamp post on the mirror which is 6.6 m away from the
foot of the lamppost. The girl whose height is 1.25 m is standing 2.5 m away from the mirror.
Assuming the mirror is placed on the ground facing the sky and the girl, mirror and the lamppost
are in a same line, find the height of the lamp post?

Solution:

In the picture AMLN, AMGRare similar triangles.

GR MG
LN ML
1.25 2.5
2 N5
1.25%x6.6 = 25xh
b 25%x6.6
f 25

. 25" 667 0
1901,(2 J'{r }55
33

_E= 33m

- Height of the lamp post 1s 3.3 m.



Question 3.

A vertical stick of length 6 m casts a shadow 400 cm long on the ground and at the same time a
tower casts a shadow 28 m long. Using similarity, find the height of the tower.

Solution:

In the picture AABC, ADEC are similar triangles.

A
~AB  BC
"DE EC D
E = E n| EE-* C
6 4 e
Ah = 28 %6
h = 42m

Height of a tower =42 m



Question 4.

Two triangles QPR and QSR, right angled at P and S respectively are drawn on the same base QR
and on the same side of QR. If PR and SQ intersect at T, prove that PT x TR = ST x TQ.
Solution:

In ARPQ,

RP2 + PQ? = QR?
~PQ*=QR2-RP%2............ (1)

In ATPQ,

TP? + PQ? = QT?
“PQ22=QT2-TP?.............. )
Equating (1) and (2) we get,

QR? - RP?=QT?2 - TP?

RP = RT + TP

~ QR? — (RT + TP)? = QT2 — TP?

~ QR? - RT? - TP? - 2RT.TP = QT? — TP?

QR2=QT2+RTZ+2RT.TP ............. (5)
P S
T
Q R
In AQSR,
QS? + SR* = QR?
SRZ=QR%?-SR?.......... (3)
In ATSR,

ST2 + SR? = TR?



~SRZ=TR?-TS? ............ (4)

Equating (3) and (4) we get

QR? - SQ%=TR2-TS?

SQ=QT+TS

~ QR2— (2T + TS)? = TR? - TS?

QR? - 2T2 — TS? - 2QT.TS = TR? — TS?

2 2RZ=TR2+QT?+2QT.TS «..vv... (6)
Now equating (5) — (6), we get

QT2 +RT?2 + 2RT. TP = QT2 + RT? + 2QT.TS
~ PT.TR =ST.TQ

Hence proved.

Question 5.
In the adjacent figure, AABC is right angled at C and DELAB. Prove that AABC ~ AADE and
hence find the lengths of AE and DE?

E A
3
D
2
B 12 s
Solution:
In AABC & AADE

2 A 1s common & 2C = 2E =90°
=~ by similarity

AABC ~ AADE

. AB AC BC

" AD DE AE
13 5 12

3~ DE  AE &



I3DE = 3=x5
15
DE = 3

Since AABC is a right angled triangle.
AB? = BC*+AC?

= 122+ 52
= 144+ 25
= 169
= AB = 13
5 12
5 T AR
13
15
SAE = T_:;:a-:lz
AN (2
13 5
AE = &=2?
13
DE = -1-3——1.1

Substituting the values of DE and AE in (1)
we can prove that

AB AC BC
AD DE AE
13 5 12
311297 7

It is proved that AABC ~ AADE.

Question 6.
In the adjacent figure, AACB ~ AAPQ . If BC=8 cm, PQ =4 cm, BA=6.5 cmand AP =2.8 cm,
find CA and AQ.



Q
C
Solution:
AACB ~ AAPQ
AB _ BC _CA
AQ PQ AP
65 _8_ca
AQ 4 28
From (1)
= 4CA = 8x238
22
CA = ﬂ = 5.6 cm
4
From (1)
= BAQ = 65=4
26
AQ = ? =3.25cm.
Question 7.

In figure OPRQ is a square and MLN = 90°. Prove that
(i) ALOP ~ AQMO

(i) ALOP ~ ARPN

(iii) AQMO ~ ARPN

(iv) QR2 = MQ x RN.



Solution:

(1) In ALOP & AQMO, we have

£20LP = 2MQO (each equal to 90°)

and 2LOP = 20OMQ (corresponding angles)
ALOP ~ AQMO (by AA criterion of similarity)

(i1) In ALOP & APRN, we have

£PLO = £NRP (each equal to 90°)
£LPO = £PNR (corresponding angles)
ALOP ~ ARPN

(i11) In AQMO & ARPN .
Since ALOP ~ AQMO and ALOP ~ ARPN
£2QMO ~ ARPN

(iv) We have

AQMO ~ ARPN (using (ii1))
1\}/{1_;3 = 3—13 (+ PROQ is a square)

QR? = MQ x RN. [RP = QO, QO = QR]

Question 8.

If AABC ~ ADEF such that area of AABC is 9 cm? and the area of ADEF is 16 cm? and BC = 2.1
cm. Find the length of EF.

Solution:

Since the area of two similar triangles is equal to the ratio of the squares of any two corresponding



sides.

D
Areaof AABC  BC?
Area of ADEF EF’
) (2.1)°

2 . L. iB F
16 EF A
. 32
4 EE
JEF = 83‘: B c
EF = —=28cm.
3
Note: Taking square root on both sides we get
EF = 2.8cm.
Question 9.

Two vertical poles of heights 6 m and 3 m are erected above a horizontal ground AC. Find the
value of'y.

Intranet

Solution:
APAC, AQBC are similar 6 triangles



PA _ AC _ PC

QB BC QC

6 _ AC
v BC
= (AC)y = 6BC . (1)
AACR & AABQ are similar triangles.
CR AC
QB = AB
3 Ac
y AB
—, (AC)y = 3AB . (2)
(1)= (2) = 6BC = 3AB
2BC = AB
= AC=AB +BC
=2BC +BC
AC=3BC
Substituting AC =3BC in (1), we get
(AC)y = 6BC
3(BC)y = 6(BC)
y=2%=om

3

Question 10.
Construct a triangle similar to a given triangle PQR with its sides equal to % of the corresponding
sides of the triangle PQR (scale factor % ).

Solution:

Given a triangle PQR, we are required to construct another triangle whose sides are % of the

corresponding sides of the triangle PQR.



Steps of construction:
(1) Draw any ray QX making an acute angle with QR on the side opposite to the vertex P.

(2) Locate 3 (the greater of 2 and 3 in % ) points. Qq Q,, Q, on QX so that QQ; = Q;Q, = Q,Q3
(3) Join Q3R and draw a line through Q, (the second point, 2 being smaller of 2 and 3 in %)
parallel to Q3R to intersect QR at R’.

(4) Draw line through R’ parallel to the line RP to intersect QP at P’.
The AP’QR’ is the required triangle each of the whose sides is % of the corresponding sides of 3
APQR.

Question 11.

Construct a triangle similar to a given triangle LMN with its sides equal to % of the corresponding
sides of the triangle LMN

(scale factor %).

Solution:

Given a triangle LMN, we are required to construct another triangle whose sides are % of the

corresponding sides of the ALMN.



Steps of construction:
(1) Draw any ray making an acute angle to the vertex L.

(2) Locate 5 points (greater of 4 and 5 in % ) My, M, M3, My, and M5 and MX so that MM =
Mle = M2M3 = M3M4 = M4M5

(3) Join M5N and draw a line parallel to MsN through My (the fourth point, 4 being the smaller of
4 and 5 in %) to intersect MN atN’.

(4) Draw a line through NI parallel to the line NL to intersect ML and L’. Then AL’MN” is the
required triangle each of the whose sides is % of the corresponding sides of ALMN.

Question 12.

Construct a triangle similar to a given triangle ABC with its sides equal to % of the corresponding
sides of the triangle ABC

(scale factor % ).

Solution:

AABC is the given triangle. We are required to construct another triangle whose sides are % of the

corresponding sides of the given triangle ABC
Steps of construction:



A

o)

——

Reader antenna sends
electric signal to the tag
antenna

Passive RFID using EM-wave
transmission
(1) Draw any ray BX making an acute angle with BC on the opposite side to the vertex A.
(2) Locate 6 points (the greater of 6 and 5 in g ) By, By, B3, By, Bs, Bg so that BBy =B B, =
B,B3 = B4B5=B;sBg.
(3) Join Bjs (the fifth point, 5 being smaller of 5 and 6 in %) to C and draw a live through By

parallel to B5C intersecting the extended line segment BC at cl.

(4) Draw a line through C’ parallel to CA intersecting the extended line segment BA at A’.
Then AA’BC’ is the required triangle each of whose sides is % of the corresponding sides of the

given triangle ABC.

Question 13.

Construct a triangle similar to a given triangle PQR with its sides equal to % of the corresponding
sides of the triangle PQR (scale factor % ).

Solution:

Given a triangle APQR. We have to construct another triangle whose sides are % of the
corresponding sides of the given APQR.



Steps of construction:
(1) Draw any ray QX making an acute angle with QR on the opposite side to the vertex P.

(2) Locate 7 points (the greater of 7 and 3 in %) Q1, Qg, Q3, Q4, Qs, Qg, and Q7 so that QQ, =
Q1Q2 = QQ3 = Q3Qs = Qu4Q5 = Q5Qs

= Q6Q7

(3) Join Q3 to R and draw a line segment through Q- parallel to Q3R intersecting the extended line

segment QR at R’.
(4) Draw a line segment through R’ parallel to PR intersecting the extended line segment QP at P’.

Then AP’QR’ is the required triangle each of whose sides is % of the corresponding sides of the
given triangle.



Ex 4.2

Question 1.

In AABC, D and E are points on the sides AB and AC respectively such that DE || BC
(i) If 82 = 2 and AC =15 cm find AE.

(i) f AD =8x—7, DB =5x — 3, AE =4x — 3 and EC = 3x — 1, find the value of x.
Solution:

(1) IFE:E,AC=TSCM, DE || BC, then by basic
DB 4
proportionality theorem.
AD _ AE
AB AC
3 _ AE
7 15
7AE = 3x15° ¢
’ AE = 4—j = 6.43 cm.
!

(11) By basic proportionality theorem.

AD  AE Hint.
DB EC 2
N

8x—7  4x-3 2 1

5x—3 Ix—1 2 2

(Bx~T)3x—-1) = (5x—3)(4x-3)
24x* - 2lx -8 +7 = 2088 —12x-15x+9
2457 —29x+7-202+27x—-9= 0

4x'-2x—-2 = 0
xt—-x~1 =0

(x+1)(x-1) = 0



Question 2.

ABCD is a trapezium in which AB || DC and P,Q are points on AD and BC respectively, such that PQ ||
DC if PD =18 cm, BQ =35 cm and QC = 15 cm, find AD.

Solution:

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

-~ By thales theorem, In AACD, we have

AP AG _ x AG "
PD  GC 18 GC
In DABC, we have
B AG 35

AG = —Q*:>—=— (2)
GC QC GC 15
From (1) and (2), we have

. 7
— = = 3x=126
3 y.’ = 3x
X = 42
AD = x+18=(42 1 18) = 60cm

D C

18 ’,r" 15 ¢cm

P 1—"" Q

X _f..*-*‘G U

LTy >

A 5 B.
Question 3.

In AABC, D and E are points on the sides AB and AC respectively. For each of the following cases
show that DE || BC

(i) AB=12cm, AD =8 cm, AE =12 cm and AC = 18 cm.

(i) AB=5.6 cm, AD=1.4 cm, AC="7.2 cm and AE = 1.8cm.

Solution:



(1) In AABC, AB= 12cm, n
AD = 8cm,
AE = 12cm, B
AC = 18cm.
fAB _ AC 1218
AD AE 8 12
3 _ 3
= 2 2

-~ It 1s satisfied
=~ DE|BC

(i) AB =5.6 cm,
AD=14cm,
AC=17.2cm,

AE =1.8 cm.

If 48 — 22 s satisfied then BC || DE
56 _ 72

14 ~ 1.8
56x1.8=14x72

10.08 =10.08
LH.S=R.H.S
~ It is satisfied
=~ DEJ|BC

Question 4.

In fig. if PQ || BC and PR ||CD prove that
AR AQ OB DR
() —=—> =(ii) ——=—.
AD AB AQ AR
B

Solution:



In the figure PQ || BC, PR ||CD.
AP

(i) In AADC,b BPT 2 2 1)
1) In » by AD . AC ol

AP
In AACB, by BPT — = —= 2
& YRELAC  AB (2)

From (1) and (2) we get
AP AQ

AC  AB

AQ
AB

—

5l Bl%

It 1s proved.

" QB  pC
(1) 1In AABC, —=— by BPT e
AQ™ AP )

PC DR
In AACD, — = — byBPT. A2
" AP AR ° (2)

From (1) & (2)

Q8 PC_ DR
AQ AP AR

QB _ DR
- AQ AR
It is proved.

Question 5.

Rhombus PQRB is inscribed in AABC such that 2B is one of its angle. P, Q and R lie on AB, AC and
BC respectively. If AB =12 cm and BC = 6 cm, find the sides PQ, RB of the rhombus.

Solution:

In ACRQ and ACBA

£CRQ = 2«CBA (as RQ || AB)

£CQR = £CAB (as RQ || AB)



. ACRQ = ACBA B

CR _ RQ
" CB BA
Let side of Rhombus be *a’.
. b6—a a
6 12
=72 —-12a=6a
= 18a=172
a=4

P- 5

A Q C

Side of rhombus PQ, RB =4 cm, 4 cm.

Question 6.

In trapezium ABCD, AB || DC, E and F are points on non-parallel sides AD and BC respectively, such

that EF || AB . Show that £& = 2Z
Solution:
Network Applications
Applications of Internet. Applications of Intranet Applications of Extranet
Download programs and | Sharing of company policies/ | Customer communications
files rules and regulations ' :
Social media Access employee database Online education/ training
E-Banking Distribution of circulars/Office | Account status enquiry
Orders
E-Commerce Access product and customer | Inventory enquiry
data
E-mail Submission of reports Online discussion
Question 7.

In figure DE || BC and CD || EF .

Prove that AD? = AB x AF.




Solution:
TP = AD* = AB x AF

AAFE = AADC
AE _ AR (1)
AD AC
AADE = AABC
AD  AE
AB _ AC (2)
Equating RHS of (1) and (2)
AF  AD
AD  AB
=" AD? = AF xAB
It is proved.

Question 8.

In a AABC, AD is the bisector of ZA meeting side BC at D, if AB =10 cm, AC =14 cm and BC =6
cm, find BD and DC.

Solution:



Let [BAD =

Assume BD =
BC-CD =

6-CD =

CD =

Assume |[ADB = |
[ADC =

BD AB ¥

In AABD, = =

sinf  sinx sinfl sinox

: 10 .
= siIn o= —sin 0

Y
cD  __AC
In AACD, sing _ sin(180-x)
6—y 14
=4 —n I ¥
sin B SI X

Substituting (1) in (2),

6—y 14 14y
— = =6-y = —
sinf 1—-95in9 10
}J
4 24
=yl+—|=6=y|— |= 6
10
=?’Jr’E = y=2.5
24

SBD=25cmand CD=35¢cm

Question 9.

(1)

wAL]

Check whether AD is bisector of A of AABC in each of the following

(1) AB=5cm, AC=10cm,BD=1.5cm and CD =3.5 cm.
(i) AB=4cm, AC=6 cm, BD=1.6 cm and CD = 2.4 cm.

Solution:



AB =5 cm,

AC=10cm,
BD =1.5 cm,
CD =3.5 cm,
By ABT, check whether 22 - AB
DC AC
1.5x10 i
3.5x10 10
3
15 ; g
A A
2 5 L
7 2
. AD is not the bisector of ZBAC.
(i1) AB = 4cm,
AC = 6cm,
BD = l.bcm
CD = 24cm.
By ABT, check
BD _ 16xI0 36 2
DC 24x10 24, 3
AB _ A7 _ 2
AC 53 3

.. AD is the bisector of AABC.
Question 10.

In figure £QPC =90°, PS is its bisector. If STLPR, prove that ST x (PQ + PR) = PQ x PR.
v

Q

Solution:



457

45°

Fa
[

R

In A PQR, since PS is angle bisector & applying

angle. PR SR
bisector theorem — = — P .. 1
ARTS = A RPQ (similarity)
SR TR
. — = — (D)
S5Q TP

Given £ PTS = 90°
s In A PTS, since £TPS = 45° (PS - angle

bisector)
ZPST also = 45°
- ZPTS 1s an isosceles A
= PT = ST s
SR TR
Using (2) in (1 f
sing (2)1n (1), we ge SQ ST (3)
TR = PR-PT
= PR-ST
R SR TR
From (A) & (3), t = =
(A) & (3), we ge PQ  SQ ST
‘PR xST = TR xPQ
= (PR-ST) x PQ

= PR xPQ~-ST = PQ
s PR x ST+ ST x PQ =PR = PQ
= ST(PR + PQ)=PR = PQ

Hence proved.



Question 11.
ABCD is a quadrilateral in which AB = AD, the bisector of ZBAC and £CAD intersect the sides BC
and CD at the points E and F respectively. Prove that EF || BD.

Solution:

By angle bisector theorem in AABC,
BE _ AB i
EC AC

By angle bisector theorem in AADC,
AD DF
= W )
AC FC

Since AB = AD, equating (1) & (2)

BE DF 4

EC FC

In ABDC., as EF is such that, 2 D
; :
DF  BE

FC EC C

-.EF || BD,

Question 12.

Construct a APQR which the base PQ = 4.5 cm, £R=35° and the median from R to RG is 6 cm.
Solution:

Construction:

Step (1) Draw a line segment PQ = 4.5 cm

Step (2) At P, draw PE such that ZQPE = 35°.

Step (3) At P, draw PF such that ZEPF = 90°.

Step (4) Draw L' bisector to PQ which intersects PF at O.

Step (5) With O centre OP as raidus draw a circle.
Step (6) From G mark arcs of 6 cm on the circle.
Mark them as R and S.

Step (7) Join PR and RQ.



Step (8) PQR is the required triangle.

3

[]
1
n
i
1
i
i
L
i
I
I
1

E Ly i5cm @
\ Rough diagram

Question 13.

Construct a APQR in which QR =5 ¢cm, P = 40° and the median PG from P to QR is 4.4 cm. Find the
length of the altitude from P to QR.

Solution:

Construction:

Step (1) Draw a line segment QR =5 cm.

Step (2) At Q, draw QE such that ZRQE = 40°.

Step (3) At Q, draw QF such that ZEQF = 90°.

Step (4) Draw perpendicular bisector to QR, which intersects QF at O.

Step (5) With O as centre and OQ as raidus, draw a circle.

Step (6) From G mark arcs of radius 4.4 cm on the circle. Mark them as P and P’.
Step (7) Join PQ and PR.

Step (8) PQR is the required triangle.

Step(9) From P draw a line PN which is L' to LR. LR meets PN at M.



Step (10) The length of the altitude is PM = 2.2 cm.

- -

Question 14.
Construct a APQR such that QR = 6.5 cm, £P = 60° and the altitude from P to QR is of length 4.5 cm.

Solution:

\ E >:.-'I

Construction:

Steps (1) Draw QR = 6.5 cm.
Steps (2) Draw 2RQE = 60°.
Steps (3) Draw 2FQE = 90°.
Steps (4) Draw L' bisector to QR.

Steps (5) The L bisector meets QF at O.
Steps (6) Draw a circle with O as centre and OQ as raidus.

Steps (7) Mark an arc of 4.5 cm from G on the L' bisector. Such that it meets LM at N.
Steps (8) Draw PP’ || QR through N.

Steps (9) It meets the circle at P, P°.

Steps (10) Join PQ and PR.

Steps (11) APQR is the required triangle.



Question 15.
Construct a AABC such that AB = 5.5 cm, C = 25° and the altitude from C to AB is 4 cm.
Solution:

F \
llI
| / N |
c N\ i ;'[
A saem B 5 ,1"'
b i
Fough diagram /I
N
AN bsan—8
ik
AT
M| E
Construction:

Step (1) Draw AB = 5.5 cm
Step (2) Draw £BAE = 25°
Step (3) Draw £FAE = 90°

Step (4) Draw L' bisector to AB.

Step (5) The L' bisector meets AF at O.
Step (6) Draw a circle with O as centre and OA as radius.

Step (7) Mark an arc of length 4 cm from G on the L' bisector and name as N.

Step (8) Draw CC! || AB through N.
Step (9) Join AC & BC.
Step (10) AABC is the required triangle.

Question 16.

Draw a triangle ABC of base BC = 5.6 cm, £A=40° and the bisector of ZA meets BC at D such that CD
=4 cm.

Solution:

Construction:

Steps (1) Draw a line segment BC = 5.6 cm.

Steps (2) At B, draw BE such that ZCBE = 60°.

Steps (3) At B draw BF such that ZEBF = 90°.



D

B 4

i 1
| -: W8
] A
Rough diagram
o
Ty
A

Steps (4) Draw L' bisector to BC, which intersects BF at 0.
Steps (5) With O as centre and OB as radius draw a circle.
Steps (6) From C, mark an arc of 4 cm on BC at D.

Steps (7) The L' bisector intersects the circle at 1. Join ID.

Steps (8) ID produced meets the circle at A.
Now join AB and AC. AABC is the required triangle.

Question 1 7.
Draw APQR such that PQ = 6.8 cm, vertical angle is 50° and the bisector of the vertical angle meets the

base at D where PD = 5.2 cm.
Solution;

PN G [68¢ Q

Rough diagram

Steps (1) Draw a line segment PQ = 6.8 cm



Steps (2) At P, draw PE such that ZQPE = 50°.
Steps (3) At P, draw PF such that ZFPE = 90°.

Step (4) Draw L' bisector to PQ, which intersects PF at 0.

Step (5) With O as centre and OP as radius draw a circle.
Step (6) From P mark an arc of 5.2 cm on PQ at D.

Step (7) The L' bisector intersects the circle at I. Join ID.
Step (8) ID produced meets the circle at R. Now join PR & QR. APQR is the required triangle.



Ex 4.3

Question 1.
A man goes 18 m due east and then 24 m due north. Find the distance of his current position from
the starting point?

Solution:
Using Pythagoras theorem
C
=
1:?-
e
I—I
& 18 m 13
—_
AC? = AB? + BC?
= (18)” + (24)°
=324+ 576
=900

AC=+v900=30m

=~ The distance from the starting point is 30 m.

Question 2.

There are two paths that one can choose to go from Sarah’s house to James house. One way is to
take C street, and the other way requires to take A street and then B street. How much shorter is the
direct path along C street? (Using figure).



1.5 miles

Solution:

By using Pythagoras theorem

AC? = AB? + B(C?

=22+ (1.5)

=4+225

=6.25

AC = 2.5 miles.

If one chooses C street the distance from James house to Sarah’s house is 2.5 miles
If one chooses A street and B street he has to go 2 + 1.5 = 3.5 miles.
2.5<3.5,3.5-2.5=1 Through C street is shorter by 1.0 miles.

= The direct path along C street is shorter by 1 mile.

Question 3.
To get from point A to point B you must avoid walking through a pond. You must walk 34 m south
and 41 m east. To the nearest meter, how many meters would be saved if it were possible to make a

way through the pond?
Solution:
By using Pythagoras _
[ Hint:
A £33
5 |2837.00
23
E 103 =3 | 337
T 309
1062 x2 | 2800 |
| 2124 |
: GG |
B 4im C B
AC? = AB? + BC?
=342+ 412
= 1156+ 1681
= 2837

AC=5326m



Through B one must walk 34 + 41 =75 m walking through a pond one must comes only 53.2 m
=~ The difference is (75 — 53.26) m = 21.74 m

=~ To the nearest, one can save 21.74 m.

Question 4.
In the rectangle WXYZ, XY + YZ =17 cm, and XZ + YW = 26 cm. Calculate the length and
breadth of the rectangle?

Z y
W X
Solution:
XY+YZ=17cm ............. (1)
XZ+YW=26cm............ (2)

2)=>XZ=13, YW=13

(*+ In rectangle diagonals are equal).
(H)=>XY=5YZ=12XY+YZ=17

= Using Pythagoras theorem

52+ 122 =25+ 144 = 169 = 132

«»In AXYZ = 132 = 52 + 122 it is verified

= The length'is 12 cm and the breadth is 5 cm.

Question 5.

The hypotenuse of a right triangle is 6 m more than twice of the shortest side. If the third side is 2
m less than the hypotenuse, find the sides of the triangle?

Solution:

Let a is the shortest side.

c is the hypotenuse

b is the third side.



™
= 2a+6 K“xf\
b = ¢c-2 N\
= 2a+6-2 b
= 2a+4
P i R

(Using pythagoras theorem)
= g’ +(2a+4)y
(2a+6)y = a'+(2a) +2(2a)d + 4
(2aF +2(2a)(6) + 6’ =a* + 2af +16a+ 16
24a+36 = a*+16a+16

a+16a-24a+16-36=0 Hint:
a—8a—-200 =0 &1 1
(a— 10(a+2)y =0 __16/\,_.,

a-= 10, =2
b = 2a+4=2(10)+4=24m
¢ = 2a+6=2(10)+6=26m

=~ The sides of the triangle are 10m, 24m, 26m.

Verification 262 = 102 + 242
676 = 100 + 576 = 676

Question 6.

5 m long ladder is placed leaning towards a vertical wall such that it reaches the wall at a point 4m
high. If the foot of the ladder is moved 1.6 m towards the wall, then find the distance by which the
top of the ladder would slide upwards on the wall.

Solution:

Let the distance by which top of the slide moves upwards be assumed as ‘x’.



From the diagram, DB = AB — AD
=3-1.6=>DB=14m

also BE=BC + CE

=4+x

~ DBE is a right angled triangle

DB2 + BE? = DE? = (1.4)2 + (4 + x)?= 52
= (4 +x)2=25-1.96 = (4 +x)?=23.04
= 4+x=+/23.04=438

=>x=48-4=>x=0.8m

Question 7.
The perpendicular PS on the base QR of APQR intersects QR at S, such that QS =3 SR. Prove that

2PQ? = 2PR? + QRZ.

Solution:
P Q5+ SR =(QR
Fi ) ()5 =35R (given)
-] 4SR = QR
Ir,f H“n._ SR = %
i H‘\__ 4
al g & QS=3SR
i = 3QR
4
In APQS,
PQ?=PSZ+QS%............ (1)
In APSR,
PR2=PS2+SR?........... )

(1)-(2) =2 PQ*-PR?=QS2-SR? ............. (3)



{3} =-‘-¥PQ: “PR? = EQRE_E
16 16
~ 8QR? _QR’
16 2
2PQ*—2PR? = QR?
JPQ? = QR?+ 2PR’

Hence it proved.

Question 8.
In the adjacent figure, ABC is a right-angled triangle with right angle at B and points D, E trisect
BC. Prove that SAE? = 3AC? + 5AD?.

A

.
B De=H\ C

Solution:

Since D and E are the points of trisection of BC,

therefore BD = DE = CE

Let BD =DE =CE =x

Then BE = 2x and BC = 3x

In right triangles ABD, ABE and ABC, (using Pythagoras theorem)

We have AD? = AB2 + BD?

=S AD?2=AB2+x% ..., (1)
AE? = AB? + BE?

= AB2 + (2x)2

= AE2=ABZ+4x%............ 2)

and ACZ = AB2 + BC2 = AB? + (3x)2

AC2 = AB? + 9x2

Now 8 AE2 -3 ACZ—5 AD? =8 (AB2 + 4x2) — 3 (AB% + 9x%) — 5 (AB2 + x?)
— 8AB? + 32x%2 — 3AB? — 27x2 — 5AB? - 5x2

=0

~8AF2_-3AC2-5AD?=0



8 AE2=3 AC?+5 AD?.
Hence it is proved.



Ex4.4

Question 1.
The length of the tangent to a circle from a point P, which is 25 cm away from the centre is 24 cm.
What is the radius of the circle?

Solution:
242 + 12 =252
576 + 12 = 625
2 =625-576
=49
‘3 ] / — Medium-sized
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Question 2.
ALMN is a right angled triangle with 2L = 90°. A circle is inscribed in it. The lengths of the sides

containing the right angle are 6 cm and 8 cm. Find the radius of the circle.
Solution:



ALMN,
By Pythagoras theorem,
M

MN? = LN?+ LM
= 8 +6°=100

MN = 10

Now, Area of ALMN = Area of A OLM + Area
of AOMMN -+ Area of AONL.

| I
ELMK?‘-F;?“NTNX?'

-

1
+EKNLX}'

I
=¢-E x LM» LN

]
b EKﬁKS 2*5}‘ leﬂr 2-‘*’3:‘

24 = 3r+5rt+d4r

12r = 24 =r=2cm

Question 3.
A circle is inscribed in AABC having sides 8 cm, 10 cm and 12 cm as shown in figure, Find AD,

BE and CF.



Column I Column I1

a) Cambrian period i) Age of Reptiles

b) Devoniar period ii) Age of fishes

¢) Cenozoic era iii) Age of inventebrates
d) Mesozoic era iv) Age of mammals

(@) a-ii b-ii c-iv d-i

(b)) a-iv b-iii c-i d-ii
(¢c)a-iii b-ive-i d-ii
(d)a-ii b-iiic-i d-iv
Solution:

We know that the tangents drawn from are external point to a circle are equal.
Therefore AD = AF = x say.

BD =BE =y say and

CE = CF =z say

Now, AB =12 cm, BC =8 cm, and CA= 10 cm.
x+ty=12,y+z=8andz+x=10
x+ty)t(y+2)+(z+x)=12+8+10
2(x +y+2z)=30

xty+z=15
Now,x+y=12andx+y+z=15
12+z=15=>2z=3
yt+tz=8andx+y+z=15
x+8=15=>x=7
andz+x=10andx+y+z=15
10+y=15=>y=5

Hence, AD=x=7cm,BE=y=5cm
and CF=z=3cm.

Question 4.

PQ is a tangent drawn from a point P to a circle with centre O and QOR is a diameter of the circle
such that ZPOR = 120° . Find £OPQ.

Solution:

£POR + £POQ = 180° (straight angle = 180°)

= 120 +£POQ = 180°

£POQ = 60°

£0QP =90° (~ radius is L' to the tangent at the point of contact)



R__
"‘\.\x
/ 120° 1\
|

. =P

s 2POQ + £PQO + £OPQ = 180° (*+ sum of the 3 angles of a triangle is 180°)
~ 60+ 90 + £0OPQ = 80°
£0PQ = 180° - 150° = 30°

Question 5.

A tangent ST to a circle touches it at B. AB is a chord such that ZABT = 65°. Find ZAOB , where
“0O” 1s the centre of the circle.

Solution:

In the figure,

£20BT =90° (~*OB-radius, BT — Tangent)

=115°

=~ £OBA =90° — 65°

£0AB =25° (OA = OB)

-~ £AOB = 180° — 50°

=130°
Evolutionery Human Brain Capacity
(4) Homo sapienS i) 900 cc
(8) Homo erectus ii) 650 - 800 cc
(C) Homo habilis iii) 350 - 450 cc
(D) Australopithecus iv) 1300 - 1600 cc

(@) a-iv b-i e¢-ii d-ii
(b) a-ii b-iv c-iii d-i
(c) a-ii  b-iii c-iv d-i
(d) a-iii b-i c-ii d-iv
Question 6.

In figure, O is the centre of the circle with radius 5 cm. T is a point such that OT = 13 cm and OT
intersects the circle E, if AB is the tangent to the circle at E, find the length of AB.



Tungsten electrode

Spark discharge

Flask

Gaseous mixlure
{CH, + NH, + H, + H,0}

" Walsr out
H Condanser

+—— Cold waler in

Aguisdus med|um
conlaifing organc

Boiling water
compounds

Tap for
withdrawing
sample

Fig. 6.1 Diagrammatic representation of Urey-Miller’s

experiment 1
Solution:
In AOPT,OP=r=5cm
OT=13cm
PT=12cm
In AOPA, OA2=0P2+AP% .............. (1)
In AOAE, OAZ=0E2+ AE............. (2)
Equating (1) and (2),
OP2 + AP2=0OE? + AE2 (~ OP=0E =1)
. AP =AE

Parallel BQ = EB
In AAET, AT? = AE? + ET?



~ ET? = AT? - AE% = (AT + AE) (AT — AE)
~ ET? = (AT + AP) (AT — AE) (~ AE = AP)
~ 8 x 8=12 x (AT — AE)

64 16

AT-AE) = —=— (3
( ) = 575 (3)
. AT+AE = AT+AP=PT=12..(4)
Adding (3) and (4),
QAT = %+12
o 8,18 26
3 3 3
AE = AT-AFE
_ 26_16 10
103 E3L) 3
| 10
Parallel EBw = ?

. 20
AB = AE+EB=—- cm.

Question 7.

In two concentric circles, a chord of length 16 cm of larger circle becomes a tangent to the smaller
circle whose radius is 6 cm. Find the radius of the larger circle.

Solution:

AB =16 cm given

CA =CB(~ OC 1" AB)

OB2 = OC? + BC?



=36+ 64 =100
OB = Radius of the larger circle = /100 = 10 cm.

Question 8.

Two circles with centres O and O’ of radii 3 cm and 4 cm respectively intersect at two points P and
Q, such that OP and O’P are tangents to the two circles. Find the length of the common chord PQ.
Solution:

Given: OP=0Q =4

O’P=0’Q=3

OO’ is the perpendicular bisector of chord PQ.
Let R be the point of intersection of PQ and OO’.
Assume PR =QR =xand OR =y

In OPO’, OP? + O’P% = (00*)? = 00’

=+/42+3% =5

OR=y=>OR=5-y

In AOPR, PRZ+OR2=0P2=> x> +y=42 ... (1)

In AO’PR,PRZ+O’'RZ=0P2=2x2+(5-y)2=9 .cco.occ... )

(1) - (2)=>y2—(25+y*—10y)=16-9
>y2-25-y2+10y=7.
= 10y =25+7= 10y =32

= y=3.2
Substituting y = 3.2 in (1), we get x = v/ 42 — 3.22
x=24

PQ=2x=PQ=4.8cm

Question 9.
Show that the angle bisectors of a triangle are concurrent.
Solution:



In AABC, let AD, BE are two angle bisectors.
They meet at the point ‘O’

We have to prove that = % = %
Construct CO to meet the interesecting point O from C.
In A ABE AB BO | AB  BD b
, — = —=glso —= =——
& ' AE OE "°AC DC 7
angle bisector theorem)
AB_ac T gk
" BD DC "
In A ABD, ;—g - i—,—Du | (e !
: AC AO
From (1) & (2) we get —= = ——

DC OD

Hence proved.

Question 10.

In AABC, with B =90° , BC =6 cm and AB = 8 cm, D is a point on AC such that AD =2 cm
and E 1is the midpoint of AB. Join D to E and extend it to meet at F. Find BF.

In the figure AABC, AEBF are similar triangles.

Solution:

Consider DABC, Then D, E, F are respective points on the sides CA, AB and BC. By constrution



D, E, F are collinear.

* AE BF CD
’ =1
By menelaus’ theorem, FB FC D A (1)

FC=FB+BC=BF+6
By pythagoras therom AC? = AB* + BC?

=64 +36=100
S AC=10,CD=8
(l)::r4 BY x—3-=
4 BF+6y 2
2cm
4 D
E
J 4
.
F B C

'4BF = BF + 6 = BF = 2cm

Question 11.

An artist has created a triangular stained glass window and has one strip of small length left before
completing the window. She needs to figure out the length of left out portion based on the lengths
of the other sides as shown in the figure.




Solution:
In the figure, let O be the concurrent point of the angle bisectors of the three angles.

BF OB
i etk
FA OA (1)
CD OC
— = — (2
DB OB )
AE OA
— = — --(3)
EC ocC _
Multiplying the corresponding sides of (1), (2)
and (3) we get
AF CD AE _ 0B 0OC 0K 1
FA'DB EC OK 0B 0C
4
x M B ]
g A
=~ =
2
b 2 cm

Question 12.

Draw a tangent at any point R on the circle of radius 3.4 cm and centre at P ?
Solution:

Radius = 3.4 cm

Centre = P

Tangent at any point R.



Rough diagram

Construction:

Steps:

(1) Draw a circle with centre P of radius 3.4 cm.
(2) Take a point R on the circle. Join PR.

(3) Draw L line TT! to PR. Which passes through R.
(4) TT1 1s the required tangent.

Question 13.

Draw a circle of radius 4.5 cm. Take a point on the circle. Draw the tangent at that point using the
alternate segment theorem.

Solution:

Construction:

Steps:

(1) With O as the centre, draw a circle of radius 4.5 cm.

(2) Take a point R on the circle. Through R draw any chord PR.

(3) Take a point Q distinct from P and R on the circle, so that P, Q, R are in anti-clockwise
direction. Join PQ and QR.

(4) Through R drawn a tangent TT! such that ZTRP = £PQR.
(5) TT! is the required tangent.

P _f___NT

Ruough dispram




Question 14.

Draw the two tangents from a point which is 10 cm away from the centre of a circle of radius 5 cm.
Also, measure the lengths of the tangents.

Solution:

Radius =5 cm

The distance between the point from the centre is 10 cm.

Construction:

Steps:

(1) With O as centre, draw a circle of radius 5 cm.

(2) Draw a line OP =10 cm.

(3) Draw a perpendicular bisector of OP which cuts OP at M.

(4) With M as centre and MO as radius, draw a circle which cuts previous circle at A and B.

(5) Join AP and BP. AP and BP are the required tangents. Thus length of the tangents are PA and
PB =8.7 cm.

Verification:

In the right triangle ZPOA;

PA = JOP?—0A’

PA = +10°-5°

=~ 8.7 cm (approximately)

Question 15.

Take a point which is 11 cm away from the centre of a circle of radius 4 cm and draw the two
tangents to the circle from that point.

Solution:

Radius =4 cm



The distance of a point from the center =11 cm.

Construction:

Steps:

(1) With centre O, draw a circle of radius 4 cm.
(2) Draw a line OP =11 cm.

(3) Draw a L" bisector of OP, which cuts atM.

(4) With M as centre and MO as radius, draw a circle which cuts previous circle at A and B.

(5) Join AP and BP. AP and BP are the required tangents. Thus length of the tangents are PA = PB
=10.2 cm.

Verification:

In the right triangle

/OPA. PA  =+OP? —0A”
= J11* -4°
- J121-16
- 105

>~ 10.2 cm (approximately)

b2

Question 16.

Draw the two tangents from a point which is 5 cm away from the centre of a circle of diameter 6
cm. Also, measure the lengths of the tangents.

Solution:

Diameter = 6 cm

Radius = g =3 cm.

The distance between the centre and the point is 5 cm.



i

Reugh diagram

: 5 em '

LY
&

Construction:

Steps:

(1) With centre O, draw a circle of radius , 3cm.

(2) Draw a line OP =5 cm.

(3) Draw a bisector of OP, which cuts OP and M.

(4) With M as centre and MO as radius draw a circle which cuts previous circle at A and B.

(5) Join AP and BP. AP and BP are the required tangents. Thus length of the tangents are PA = PB
=4 cm

Verification:

In the right triangle AOPA,

PA = OP?-0A?

= 5 =3
= J25-9 = 16
= 4cm.

Question 17.

Draw a tangent to the circle from the point P having radius 3.6 cm, and centre at O. Point P is at a
distance 7.2 cm from the centre.

Radius 3.6 cm.

Solution:

Distance from the centre to the point is 7.2 cm.



,/”;*

oo

Construction:

Steps:

(1) Draw a circle of radius 3.6 cm with centre O.

(2) Draw a line OP = 7.2 cm.

(3) Draw a perpendicular bisector of OP, which cuts OP at M.

(4) With M as centre and MO as radius, draw a circle which cuts previous circle at A and B.

(5) Join AP and BP. AP and BP are the required tangents. Thus length of the tangents are PA = PB
=6.2 cm.

Verification:

In the right triangle.

OPA, PA ~\JOP? — OA2

=722 -3:6° = J51.84-12.96
= /38.88

>~ 6.2 cm (approximately)




Ex 4.5

Multiple choice questions.
Question 1.

If in triangles ABC and EDF, % = % then they will be similar, when
(1) £B=4E
(2) £A=2+4D
3)4B=4«D
(4) A =+£F
Solution:
(1) 2B =+E
Hint:
A D

E - EE , then they will be similar when

DE EF
LB=/E

Question 2.

In, ALMN, 2L = 60°, M =50° . If ALMN ~ APQR then the value of £R is
(1) 40°

(2) 70°

(3) 30°

(4) 110°

Solution:



(2) 70°

70°

L M P Q
ALMN ~ APQR, £R = 70°.

Question 3.

If AABC is an isosceles triangle with £C =90° and AC =5 cm, then AB is
(1)2.5cm

(2) 5cm

(3) 10 cm

(4) 5v/2 cm

Solution:

(4) 51/2cm

Hint:

B 5cm

AB= "'". AL gt =J5—l}=¢'25>¢:2=5~f§ cm.

Question 4.
In a given figure ST || QR, PS =2 cm and SQ = 3 cm. Then the ratio of the area of APQR to the
area of APST is



¥

(1)25:4
(2)25:7
(3)25:11
(4)25:13
Solution:
(1)25:4
Hint:

Ratio of the area of similar triangles is equal to the ratio of the square of their corresponding sides.

~52:22=25:4

Question 5.

The perimeters of two similar triangles AABC and APQR are 36 cm and 24 cm respectively. If PQ

= 10 cm, then the length of AB is

2 1076
6=
(1) 7-3 cm r (2) 3

2
(3) 565 cm (4) 15cm

Solution:
(4) 15 cm
Hint:

A3 _ 36
PQ 24

AB 36 g
10 cm 24 2

24AB = 360 B c Q R

AB =
24,

CIm



Question 6.

Ifin AABC, DE || BC. AB=3.6 cm, AC =2.4 cm and AD = 2.1 cm then the length of AE is
(1)1.4 cm

(2) 1.8 cm

3)1.2cm

(4) 1.05 cm

Solution:

(1) 1.4 cm

AB AC

AD  AE

36 _ 24

21 AE
3.6)(AE)=2.1x24
AE=14cm

Question 7.

In a AABC , AD is the bisector of ZBAC . If AB =8 cm, BD = 6 cm and DC = 3 cm. The length of
the side AC is
(1)6 cm
(2)4cm

(3)3 cm

(4) 8 cm
Solution:
(2)4cm

Hint:

AB BD

AC ~ DC A

8 _ 68
3

X
bx = 2d=x=4

Question 8.
In the adjacent figure ZBAC =90° and AD L BC then



(1) BD.CD = BC?
(2) AB.AC = BC?
(3) BD.CD = AD?
(4) AB.AC = AD?

Solution:
(3) BD.CD = AD?

BD BC
1 A == 2 — T —
() BD-CD=BC* = —= = ]
.. AB BC
M) s

BC AC
1 * BD aAp M
(iii) BD-ED =AD" = AD T ﬁ
= BD.CD=AD?

) = AB AD
(iv) AB:AC=AD = —=—

AD AC

= BD-CD=AD? [X]

Question 9.

Two poles of heights 6 m and 11 m stand vertically on a plane ground. If the distance between their
feet is 12 m, what is the distance between their tops?

(1) 13 cm

(2) 14 m

3)15m

(4)12.8m

Solution:

(1) 13 cm



Hint:
AC?* = AB?+B(?

= 52+122 4

= 25+ 144 ak

= 169 "
AC = 13m D TIm E

om i

Question 10.
In the given figure, PR = 26 cm, QR =24 cm, PAQ =90° , PA = 6 cm and QA = 8 cm. Find £ZPQR

R

(1) 80°

(2) 85°

(3) 75°

(4) 90°
Solution:
(4) 90°
Hint:

PR =26

QR =24
£PAQ =90°
PQ=10
PQ V26 = 4/100 = 10

s £LPAQ = 90°

Question 11.

A tangent is perpendicular to the radius at the ..............
(1) centre

(2) point of contact

(3) infinity

(4) chord

Answer:

(2) point of contact



Question 12.

How many tangents can be drawn to the circle from an exterior point?
(1) one

(2) two

(3) infinite

(4) zero

Solution:

(2) two

Question 13.
The two tangents from an external points P to a circle with centre at O are PA and PB. If ZAPB =

70° then the value of ZAOB is

(1) 100°
(2) 110°
(3) 120°
(4) 130°
Solution:
(2) 110°
Hint:

B

Question 14.

In figure CP and CQ are tangents to a circle T with centre at O. ARB is another tangent touching
the circle at R. [f CP =11 cm and BC = 7 cm, then the length of BR is

(1)6cm

(2)5cm

(3)8cm

(4)4 cm

Solution:

(4)4 cm




BQ=BR

CP=CQ=11
BC=7,-BQ=CQ-BC
=11-7=4

BR =BQ =4cm

Question 15.

In figure if PR is tangent to the circle at P and O is the centre of the circle, then 2ZPOQ is
(1) 120°

(2) 100°

(3) 110°

(4) 90°

Solution:

(1) 120°

£POQ = 180° -(30° + 30°)
= 180° — 60°

= 120°




Unit Exercise 4

Question 1.
In the figure, if BDLAC and CE £ AB, prove that
CA CE
i) AAEC~AADB ii g e
(i) (if) AB_ DB

D

A

c
F
'I\
E B
Solution:

In the figure’s AAEC and AADB.
We have ZAEC =2ADB =90 (- CE £AB and BD 2AC)
and ZEAC =£DAB
[Each equal to £A]
Therefore by AA-criterion of similarity, we have AAEC ~ AADB
(i1) We have
AAEC ~ AADB [As proved above]
cA _ BEC . CA_ CE
BA ~— DB AB —_ DB
Hence proved.

Question 2.
In the given figure AB||CD || EF . [f AB=6 cm,CD=xcm, EF=4cm,BD=5cmand DE=y
cm. Find x and y.



T
=
3 D =
o |
1
X
s C E

Solution:

In the given figure, AAEF, and AACD are similar A®,
£AEF = 2£ACD =90°

£A = 2£A (common)

=~ AAEF ~ AACD (By AA criterion of similarity)

AE_EF 4 _ . AExCD
AC CD «x xxAE EF
AC = A (1)

In AEAB and AECD,
we have ZECD = ZEAB =9(°,
ZE = ZE (common)

AECD ~ AEAB

L, B _ o _x
EA  BA 6
CE _ x
EA 6
xxXEA
CE = = (2




By BPT
Y CE

EA

X

6

v+5

From (1) and (2), we have

AC+CE

AE

X

xxAE+xxAE
4 6

Afxx[l+l]

4 6
6+4 10x
x| — | = —
24 )"
24 2

— =24em=—
10 cm 5

Subtstituting x = 2.4 cm in (3)

We get, z-4

=

A

y+5

2. 4y+2-4x5
2-4y+12

12

12

12x10
3.6x10

mlﬂ
367

24 ¢cm

=3.3 ¢cm

= 33c¢cm

(3)



Question 3.

O is any point inside a triangle ABC. The bisector of ZAOB , ZBOC and £2COA meet the sides
AB, BC and CA in point D, E and F respectively.

Show that AD x BE x CF = DB x EC x FA

Solution:

In AAOB, OD is the bisector of ZAOB.

(1)

In ABOC, OE is the bisector of ZBOC

.08 _ BE 2)

oC — B
In ACOA, OF is the bisector of ZCOA.
00 _ CF om A W (3)

" 0OA  FA
Multiplying the corresponding sides of (1), (2) and (3), we get

oK OB OC AD BE CF
OB oC OA DB~ EC FA
AD BE CF
b4 ot
DB EC FA

= DB x EC x FA = AD x BE x CF
Hence proved.

Question 4.
In the figure, ABC is a triangle in which AB = AC . Points D and E are points on the side AB and
AC respectively such that AD = AE . Show that the points B, C, E and D lie on a same circle.



B

Solution:

In order to prove that the points B, C, E and D are concyclic, it is sufficient to show that ZABC +

£CED = 180° and £ACB + £BDE = 180°.

i

In AABC, we have AB = AC and AD = AE.

= AB-AD=AC- AE

= DB =EC

Thus we have AD = AE and DB = EC. (By the converse of Thale’s theorem)
= £2 = 22 = DE|BC

2ABC = £ADE (corresponding angles)

= £ABC + £BDE = £ADE + £BDE (Adding £BDE on both sides)

= £ABC + £BDE = 180°

= £ACB + £BDE = 180° (- AB=AC . ZABC = £ACB)

Again DE || BC

= £LACB =2£AED

= £ACB + £CED = 2AED + 2CED (Adding £CED on both sides).

= £ACB + £CED = 180° and

= £ABC + £CED = 180° (~ £ABC = 2ACB)

Thus BDEC is a quadrilateral such that

= £ACB + £BDE = 180° and

= £ABC + 2CED = 180°

~ BDEC i1s a cyclic quadrilateral. Hence B, C, E, and D are concyclic points.



Question 5.

Two trains leave a railway station at the same time. The first train travels due west and the second
train due north. The first train travels at a speed of 20 km/hr and the second train travels at 30
km/hr. After 2 hours, what is the distance between them?

Solution:
After 2 hours, let us assume that the first train is at A aI;d the second is at B.
OA = speed x time
=20 % 2=40km
OB =speed = time —
=30 x 2= 60 km A e ®

Distance between the trains after 2 hours,

AB

It

J OA* +0B* (pythogoras theorem)

= 407 + 607

= J1600+3600 = 5200 = /40013

= 20-413

AB =721l kmorAB = 2013 km.

Question 6.
D is the mid point of side BC and AELBC. Ifi BCa, AC=b, AB=c, ED=x, AD=pand AE=h

, prove that

(i)b2=p2+ax+ “72

(ii) 2 =p? —ax + &

(iii) b2 + ¢? = 2p? + &

Solution:

From the figure, D is the mid point of BC.




We have £ZAED = 90°
~ £ADE <90° and £ZADC > 90°
i.e. £ADE is acute and £ADC is obtuse,

(1) In AADC, 2ADC is obtuse angle.
AC2=AD?+DC? +2DC x DE

= AC?=AD*+1 BC?+2.1 BC.DE
= AC2=AD?+1 BC?+BC.DE

= AC?=AD?+BC . DE + 1 BC?
=>b2=p2+ax+% a2
Hence proved.

(i1) In AABD, £ADE is an acute angle.
AB? = AD? + BD?—2BD . DE

2
- AB2=AD2 + (%BC) ~2x1BC.DE
= AB>=AD?+1 BC?2-BC.DE

:AB2=AD2—BC.DE+% BC?

:>02=p2—ax+i a2

Hence proved.

(ii1) From (i) and (i1) we get .
AB?+ AC? =2AD? + £ BC?
. 2

ie. c2+b2=2p%+ =

Hence it is proved.

Question 7.

A man whose eye-level is 2 m above the ground wishes to find the height of a tree. He places a
mirror horizontally on the ground 20 m from the tree and finds that if he stands at a point C which
is 4 m from the mirror B, he can see the reflection of the top of the tree. How height is the tree?
Solution:

From the figure; ADAC, AFBC are similar triangles and AACE & AABF are similar triangles.



2m

x

C 4m B 20m A

- From AACD and ABCF
AD  AC b 20+4
BF BC  x 4
ho 24
P
= h = 6x (M

From AACE & AABF.
]
2 20+4 2 2

x \\39 x 20,

bx = 10 ik}
=~ height of the tree h = 6x = 10 m.

Question 8.
An emu which is 8 ft tall standing at the foot of a pillar which is 30 ft height. It walks away from

the pillar. The shadow of the emu falls beyond emu. What is the relation between the length of the
shadow and the distance from the emu to the pillar?

Solution:

Let OA (emu shadow) the x and AB =y.

= pillar’s shadow = OB = OA + AB



=>0B=x+y

T

L sl

From basic proportionality theorem,

OA  AD
OB  BC
X 8
x+y=ﬁ

Reciprocating on both sides, we get

X 30 v 30 ™ 750
= =— =|l+=—=——===—-1
XtTy 3 & 8 x 8
- 2 = 2N TR AR
X 8 X 8 x 4

4 4
=X = HHJ»’ = shadow = ﬁ * distance

Question 9.

Two circles intersect at A and B. From a point P on one of the circles lines PAC and PBD are
drawn intersecting the second circle at C and D. Prove that CD is parallel to the tangent at P.
Solution:

Let XY be the tangent at P.

TPT: CD is || to XY.

Construction: Join AB.

ABCD is a cyclic quadilateral.

£BAC + £BDC=180° ............ (1)
£BDC=180°-2«2BAC ............. (2)
Equating (1) and (2)

we get £BDC = 2PAB
Similarly we get ZPBA = 2ZACD



as XY is tangent to the circle at ‘P’
£BPY = 2PAB (by alternate segment there)

~ £PAB = £PDC
£BPY = 2PDC

XY is parallel of CD.
Hence proved.

Question 10.

Let ABC be a triangle and D, E, F are points on the respective sides AB, BC, AC (or their
extensions). Let AD: DB=5:3, BE: EC=3:2and AC =21. Find the length of the line segment
CF.

Solution:



ap o BE o5
DB 3'EC 2
Apaayay s o COF »
FA 21-CF
. By Ceva’s theorem, 5
BE CF AD €
b X =+]
EC FA DB
gx CF xi = +1
2 21-CF %
CF 2
21-CF 5
5CF = 42-2CF (1)
5CF+2CF = 42 (2)
7CF = 42
42

CF = ? = 6 units



Additional Questions

Question 1.
In figure if PQ || RS, Prove that APOQ ~ ASOR
Solution:
PQ|I RS
P R
O
Q S
So, 2P = £S (A Hernate angles)
and £Q =«R

Also, 2POQ = £SOR (vertically opposite angle)
~ APOQ ~ ASOR (AAA similarity criterion)

Question 2.
In figure OA . OB =0OC . OD Show that ZA =2£C and 2B = 2D

Solution:
OA . OB =0C . OD (Given)
C
A

O
D B

Also we have ZAOD = 2COB
(vertically opposite angles) ............. (2)



From (1) and (2)

~ AAOD ~ ACOB (SAS similarity criterion)
So,2A =+«2C and 2B = 4D

(corresponding angles of similar triangles)

Question 3.

In figure the line segment XY is parallel to side AC of AABC and it divides the triangle into two
parts of equal areas. Find the ratio %

Solution:



Given XY||AC

AN

B Y C

So, IBXY = |A and
BYX = |C (corresponding angles)
s AABC ~ AXBY  (AAA similarity criterion)

ar(ABC) AB 2 )
, m = (-x—ﬁ] (1)
ar{ABC) = 2an(XBY)
ar{ ABC) 2
ar(XBY) 1 -A2)
From (1) and (2),
[ﬂ_ﬂ_f Ve A8 (R
XB VP
XB 1
AB 2
1ﬁE = 1—-L
AB 2
AB-XB  v2-1
AB 2
AX _ V2-1 2-2
AB V2 2

Question 4.
In ADLBC, prove that AB2 + CD? = BD? + ACZ.

Solution:
From AADC, we have

ACZ=AD*+CD?............... (1)
(Pythagoras theorem)



From AADB, we have

ABZ=AD?+BD?............. 2)
(Pythagoras theorem)

Subtracting (1) from (2) we have,
AB? - AC?=BD? - CD?

AB? + CD? = BD? + AC?

Question 5.
BL and CM are medians of a triangle ABC right angled at A.

Prove that 4(BL? + CM2) = 5BC2.

Solution:

BL and CM are medians at the AABC in which
A = 290°.

From AABC

BC2=ABZ+AC%.............. (1)
(Pythagoras theorem)



M
C L A
From AABL,
BL? = AL?+ AR? (1)
ACY
BL? = *‘2— + AB?
(L 1s the mid-point at AC)
2
BL: = 25 4 AB?
4
4BL? = AC’+4AB? B2
From ACMA,

CM2 = AC?+AM?
2
CM? = AC?+ [%B]

(M is the mid-point at AB)

CM? = AC*+

4

4CMZ=4AC2+AB?............... (3)
Adding (2) and (3), we have

4(BL2 + CM?) = 5(AC? + AB?)
4(BL? + CM?) = 5BC? [From (1)]

Question 6.

Prove that in a right triangle, the square of the hypotenure is equal to the sum of the squares of the
others two sides.

Solution:

Proof:



A C

We are given a right triangle ABC right angled at B.
We need to prove that AC?= AB? +B(C?

Let us draw BD L AC

Now, AADB ~ AABC

i—g = i—g (sides are proportional)
AD.AC=AB?............. (1)
Also, ABDC ~ AABC

¢b _ BC

BC ~ AC
CD.AC=BC?............. (2)
Adding (1) and (2)

AD . AC+CD.AC=AB?+BC?
AC(AD + CD) = AB? + BC?

AC . AC = AB? + BC?

AC? = AB? + BC?

Question 7.

A ladder is placed against a wall such that its foot is at a distance of 2.5 m from the wall and its top
reaches a window 6 m above the ground. Find the length of the ladder.
Solution:

Let AB be the ladder and CA be the wall with the window at A.
A

B Iim

Also, BC=2.5mand CA=6m
From Pythagoras theorem,

AB%=BC? + CA?
= (2.5)2 + (6)°
=42.25



AB=6.5
Thus, length at the ladder is 6.5 m.

Question 8.

In figure O is any point inside a rectangle ABCD. Prove that OB? + OD? = 0A% + OC?2.
Solution:

Through O, draw PQ||BC so that P lies on AB and Q lies on DC.
Now, PQ|BC

PQLAB and PQLDC (*+ £B =90° and 2C = 90°)

So, £BPQ = 90° and 2CQP =90°

Therefore BPQC and APQD are both rectangles.

Now from AOPB,

OB2=BP2+O0OP2............... (1)

Similarly from AOQD,

OD2=0Q?+DQ?............. )

From AOQC, we have

0C2=0Q*+CQ?........... (3)

AOAP, we have

OA2 = AP%+ OP? . .. 5. o (4)

Adding (1) and (2)

OB2 + OD2=BP? + OP2 + 0Q? + DQ? (As BP = CQ and DQ = AP)
= CQ% + OP2 + 0Q? + AP?

= CQ? + 0Q? + OP? + AP?

= 0C2 + OA? [From (3) and (4)]

Question 9.

_ ono BC’ _ BD
In £ACD = 90° and CD_LAB. Prove that AC. — AD
Solution:

AACD ~ AABC



So,

AC _ AD

AB  AC

AC? = AB-AD (1)
‘Similarly ABCD ~ ABAC
So.

BC _ BD

BA  BC

BC: = BABD (2)
From (1) and (2)

BC’ BA-BD BD

AC>  AB-AD AD

Question 10.
The perpendicular from A on side BC at a AABC intersects BC at D such that DB =3 CD. Prove
that 2AB? = 2AC? + BC2.

Solution:
We have DB =3 CD

A
BC = BD+DC
BC -= 3CD+CD
BC = 4CD

L C

1
CD = EBC and

3
BD = 3CD :EBC

Since AABD is a right triangle (1) right angled at D

ABZ-AD?+BD?............. (ii)
By AACD is a right triangle right angled at D



AC2 = AD? + CD?

............ (iii)

Subtracting equation (ii1) from equation (i1),

we got

=

AB*—AC?

AB* - AC?

CD

= AB*-AC?

= AB'-AC

= 2(AB? - ACY)

—,

2AB?

BD* - CD¥ _
2 2
[Eac] _[lsc]
4 4
From (1)

] 3
—_ B -
1 C.BD p BC)

9 1
—BC - —BC’
1 -

5 BC?

BC?

2AC + B(C?
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