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Pythagoras Theorem :
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: y . : | Given : A

. '7 @oints to Remember: 1 ' (1) InAABG, ZABC = 90° |
L

: : ' (2) seg BD L hypotenuse AC, :

| Theorem : 1 i | A-D-C I

: e Similarity and Right Angled Triangles : : : To Prove : D :

1 1

! 'In a right angled triangle, if the altitude-is ! : BD?=AD x CD :

: drawn from the vertex of the right angle to the : ' Proof : :

: hypotenuse, then the two triangles formed are | : In AABC, ZABC = 90° C B

: similar to the original triangle and toeach other". ! : ...(Given) :

: Given : : : seg BD L hypotenuse AC ...(Given) |

: ' A : ' AADB ~ABDC |  ..(Similarity inrightangled '

' (1) InAABC, ZABC = 90° - riangles) |

| | l AD  BD riangles) !

, (2) seg BD L hypotenuse AC, . | D D (cs.st)

' A-D-C AN '

, | 1. BD?=ADxCD !

' To Prove : D : DAY / A !

' AABC ~ AADB ~ ABDC ;

! Proof . MASTER KEY QUESTION SET - 2

I I

: In AABC and AADB, B C!

: A=A ...(Common angle) : (2)  Inthe adjoining M

| . AABC ~AADB |...(i) (By AA Test of similarity) EEY T 1

I I

' InAABCand ABDC, i seg NQ L seg M,

1 I — =

' ZABC=/BDC (Each i a right angle) MQ =9, QP =4.

: /C=,/C .(Common angle) ' Find NQ. (2 marks) Q

: AABC ~ ABDC  ..(ii) (By AATest of similarity) ! Solution :

' .. AABC ~ AADB ~ABDC ..[From (i) and (ii)] ' In AMNE, ZMNP = 90°

' @ Theorem of Geometric Mean : : N N "'(leel\r/lI)PN c P

L t ...(Gi

: 'In a right angled triangle, the length of , o , QL hypotenuse (' iven)

: perpendicular segment drawn on the hypotenuse | NQ*=MQ x PQ....(Theorem of Geometric mean)

! from the opposite vertex, is the geometric mean : NQ*=9 x4

| of the segments into which the hypotenuse is NQ? =36

1 .. , | .

| divided'. | ...(Taking square roots)

(26)
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Pythagoras Theorem

(3)  Inthe adjoining p
figure, ZQPR =
90°, seg PM L
hypotenuse QR,
Q-M-R. If
PM=10,QM=8 Q 8
then find QR.
Solution :

In AQPR, ZQPR = 90°

seg PM L hypotenuse QR

PM?=QM x RM

10 =8 xRM

rRM = 190

8
RM = 12.5 units

QR = QM + RM
QR=8+125
| QR = 20.5 units |

10

M R
(2 marks)

...(Given)

...(Given)

...(Theorem of Geometric mean)

.(Q-M-R)

Points to Remember:

Theorem : 2
® Theorem of Pythagoras:

Statement:'In aright angled triangle, the square
of the hypotenuse is equal to the sum of the
squares of the remaining two sides'.

Given:
In AABC, mZABC = 90°
To Prove : A
AC?=AB? + BC?
Construction :

|

|

|

|

|

|

1

|

|

|

|

|

|

|

|

1

|

|

|

|

|

:

|

: Draw seg BD L side
: ACsuch that A-D=Cp
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
1
|
|
|

C

Proof :
In AABC, ZABC = 90°
seg BD L hypothenuse AC
AABC ~ AADB ~ ABDC ...(i)(Similarity in right
angled triangles)

...(Given)
...(Construction)

AABC ~ AADB ...(From (i)]
AB _ AC ...(c.s.8.1)
AD AB

AB?>=AC x AD ...(id)
AABC ~ ABDC ...(From (i)]
BC _AC ...(c.s.s.t)
DC BC

BC?=AC x DC ..(iii)

_________________________________

Adding (ii) and (iii) we get, I
AB?+BC2= AC x AD + AC x DC :
AB? + BC? = AC (AD + DC) :
AB?+BC2=ACx AC ["A-D-C] :
AB? + BC? = AC? :

AC? = AB? + BC? :

C Practice Set - 2.1 (Textbook Page No. 39) )

(6)

Find the side and perimeter of a square whose

diagonal is 10 cm. (2 marks)
Given: '

S [ ' R

(1) - JPQRS is a square
(2) PR=10cm 1 1
To Find :
(a) SidePQ P . 0Q
(b)  Perimeter of C1PQRS
Selution :

LIPQRS is a square

PQ=QR " ..%1)

In APQR, £Q =90°

PR? = PQ? + QR?

107 = PQ? + PQ?

2PQ?* =100

...(Given)
(Sides of a square)
...(Angle of a square)
...(Pythagoras theorem)
...[From (i)]

100
PQ? =+
Q=5

PQ? =50
PQ = {25%2

Perimeter of CJPQRS

4 x side
4 xPQ
4% 52

Perimeter of OPQRS = 20+/2 cm‘

(8)  Length and breadth of a rectangle are 35 cm and
12 cm respectively. Find length of its diagonal.

(2 marks)

Given : DHE
(1) [JABCD is a rectangle
(2) AB=35am, T T
BC=12cm
To Find :
diagonal AC
Solution :
In AABC, ZABC =90°

C

A 2 OB

...(Angle of a rectangle)
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28 Mathematics II - Geometry (Std. X)
AC?=AB?+ BC? ...(By Pythagoras theorem) street, its top touches the window of the other
=352+ 122 building at a heitht 4.2 m. Find the width of the
—1225 + 144 street. (3 marks)
=1369 Solution :
AC =37 cm ...(Taking square roots) Let RD represents the width of the street.
‘ Length of the diagonal of the rectangle is 37 cm ‘ BD represents the first building.
(7)  Inthe adjoining figure, D AR represents the second building
/DFE =90°, FG L ED if 8 CA and CB are two different positions of the same
GD = 8, FG = 12 then G ladder from point C.
find (i) EG (ii) FD AR=42m,BD=4m, AC=BC=58m,RD ="
Gi) EE (3 marks) 12 In AARC, /R = 90° .(Given)
Solution : E E AC?=AR? + CR? ...(By Pythagoras theorem)
()  In ADFE, /DFE = 90° ..(Given) (587 = (4.2 + CR*
. seg FG L hypotenuse DE ...(Given) CR*= (5.8 - (4.2
FG?>*=DG x EG ...(Theorem of Geometric mean) CR*=(58+4.2)(5.8-4.2)
122 =8 x EG CR*=10x1.6
EG - 12x12 CR2=16
8 CR=4m ...(Taking square root)
() In ABDC, /D = 90 ..(Given)
(if)  In AFGD, ZFGD = 90° Fivel BC? = CD*+ BD? ...(By Pythagoras theorem)
o FD?=FG?+ GD? ...(By Pythagoras theorem) e
S CD? = (5.8~ 42
=144 + 64
D — 208 CD? = (5.8 +4)(5.8-4)
FD = /208 ...(Taking square roots) CDi% 98x18
FD = J16x13 €D = %x%
:. |FD =413 units| cp -~ 98x18
(iii) In AFGE, mZFGE = 90° .(Given) o B
EF? = EG? + FG? ...(By Pythagoras theorem) ~ 100
=18+ 122 «.[From (i)] cD> = %
=324 + 144 14x3 '
EF? — 468 CD = 10 ...(Taking square roots)
EF = /468 (Taking square roots) CD = %
EF = 436x13 CD = 42m
EF = 6113 units RD =RC +CD .(R-C-D)
“(10) Wallsoftwobuildings =4+42
on either side of a RD =82m
street are parallel to |\ b | Width of the streetis 82m |
each other. A ladder Z C3 s S
5.8 m long is placed > Q;o & “(9) Intheadjoiningfigure,
on the street such that = M is the midpoint of
its top justreachesthe [ ] OR. ZPRQ =90°.
R C D

window of a building
atthe heightif 4 m.On
turning the ladder ov

er to the other side of the

Prove that,
PQ? = 4PM? - 3PR?
(4 marks)

10th Standard | Maths - 2 | www.saiphy.com

»



®

10th Standard | Maths -

Pythagoras Theorem

2 | www.saiphy.com
29

Proof :
In APRQ, ZPRQ = 90°
PQ? = PR? + QR?
QR =2RM ..(ii) (M is the midpoint of seg QR)
PQ? = PR? + (2 RM)? ..[From (i) and (ii)]

...(Given)
...(i) (By Pythagoras theorem)

PQ?=PR? + 4 RM? ..(iii)
In APRM, ZPRM = 90°

PM? = PR? + RM? ...(Pythagoras theorem)
RM? = PM? - PR? ...(iv)
PQ?=PR?+ 4 (PM?-PR?) ..[From (iii) and (iv)]

PQ*=PR? +4 PM? -4 PR?

PQ?= 4 PM2-3PR?
| |

C Practice Set - 2.2 (Textbook Page No. 43) J

(3)  In APQR seg PS is

median of APQR.
and PT L QR,
(4 marks)

Prove that :

Q T S R
(i) PRZ:PSZ+QR><ST+(
(i) PQ*=PS*-QRxST + (

Proof:
QS=RS = % ...(1) (Sis the midpoint of seg QR)

In APTS, ZPTS =90° ...(Given)
PS? = PT? + ST? ...(Pythagoras theorem)
PT? = PS?* - ST? ..(ii)
(i) InAPTR, £PTR =90° ...(Given)

PR2 =PT2 + TR? ...(By Pythagoras theorem)
PR? = PS? - ST? + (RS + ST)?...[From (ii), R-S- T]
=PS? - ST? + RS +2 x RS x ST + ST?
=PS? + 2RS x ST + RS?

~PS 12 x % x ST + (%) ...[From (i)]

2
PR® = PS* + QR x ST + (%)

In APTQ, ZPTQ = 90° ...(Given)
PQ*=PT? + QT? ...(By Pythagoras theorem)
PQ?*=PS*-ST? + (QS - ST)*...[From (ii), Q- T - S]
PQ? = PS?— ST2 + QS2— 2 QS x ST + ST2
PQ?=PS*-2QS x ST + QS?

(ii)

10th Standard | Maths -
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PQ? = PS?— 2 x % x ST + (%) ...[From (i)]

PQ® = PS* — QR x ST + (%)

“(5) Inadjoining figure, point T is in the interior of
rectangle PQRS.
Prove that, TS? + TQ?=TP2 + TR? (5 marks)
P Q
Af----- < B
S R
To Prove:
TS* + TQ? = TP? + TR?
Construction :
Draw a line parallel to side SR, through point T,
intersecting sides PS and QR at point A and B
respectively.
Proof :
LIPQRS is a rectangle ...(Given)

/SPQ = /PSR = /SRQ = /PQR =90° ...(i) (Angles
of a rectangle)

seg PQllseg SR ...(ii) (Opposite sides of
rectangle are parallel)
But, seg ABllseg SR ..(iii)
seg PQllseg SRIlseg AB ...(iv) [From (i), (ii) & (iii)]
In CJABRS, seg ABllseg SR
seg ASllseg BR ...(Opposite sides of

rectangle are paralleland P-A-S,Q-B-R)

[Construction]

...[From (iii)]

In CJABRS is parallelogram
AS=BR

...(By definition)
...(v) (Opposite sides of

parallelogram are equal)

Similarly by proving [LJABQP is a parallelogram

we get,

AP =BQ

seg PQllseg AB

on transversal PS,

ZQPS = ZBAS =90°

Similarly we can prove,

seg BA 1 seg PS

In ATAS, ZTAS =90°

TS* = TA? + AS* =90°

..(vi)
...[From (ii)]

..(vil)

...(viii)
...[From (vii)]
...(ix) (By Pythagoras

theorem)

2 | www.saiphy.com
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In ATBQ, ~TBQ = 90°
TQ? = TB? + BQ? = 90°

...[From (viii)]

...(x) (By Pythagoras
theorem)

Adding (ix) and (x),
TS? + TQ?* = TA? + AS? + TB? + BQQ?
In ATAP, ZTAP =90°
TP? =TA? + AP? ..(xii) (By Pythagoras theorem)
In ATBR, ZTBR = 90°
TR?*=TB? + BR?

.(xd)

...[From (vii)]

...(xiii) (By Pythagoras theorem)

Adding (xii) and (xiii),

TP? + TR?> = TA? + AP? + TB? + BR?

TP2 + TR? = TA? + BQ? + TB? + AS%...(xiv) ...[From
(vi)and (v)

TS2+ TQ*=TP?>+ TR? | ..[From (xi) and (xiv)

C

Problem Set - 2 (Textbook Pg No. 44) )

(2)

(iii)

Solution :

(iv)

Solve the following:
Find the length a diagonal of a rectangle having

side 11 cm and 60 cm. (2 marks)
DF H C
In rectangle ABCD, | 1
AB=60cm,BC=11cm.
A : OB
In AABC, ZABC =90° ' ..(Angle of a rectangle)
AC?=AB?+ BC? ...(By Pythagoras theorem)
AC? = (60)* + (11)?
= 3600 + 121
AC?=3721
AC =61cm ...(Taking square roots)

‘ The length of the diagonal of the rectangle is 61 cm ‘

Find the length of the = A
hypotenuse of a right

angled triangle if remaining g

sides are 9 cm and 12 cm. =

2 k

(2 marks) B c
Solution : 9cm

In AABC, ZABC = 90° ...(Given)

AC?>=AB? + BC?
C2 = (9F + (12

...(By Pythagoras theorem)

=81+ 144
AC*=225
AC =15cm ...(Taking square roots)

length of the hypotenuse is 15 cm ‘

)

A side of and isosceles P
right angled triangle is x.

Find its hypotenuse.. X
(2 marks)
Solution : Q X R

@

Given : H
(1) JABCD is a rectangle
(2) AB=16 cm
(3) A(CJABCD) =192 sq. cm. A LB

In APQR, ZPQR = 90° ...(Given)

PR? = PQ? + QR? ...(By Pythagoras theorem)
PR* = x* + x*

= 2x?
PR =/2x ...(Taking square roots)

The length of the hypothenuse is\/2 x units

Find the diagonal of a rectangle whose length is
16 cmand area is 192 sq.cm. (3 marks)

C

16 cm

To\find :

AC

Solution :

LJABCD is a rectangle

A(LJABCD) = length x breadth

192 =AB x BC

192 =16 x BC

192

16 = BC

BC =12 cm

In AABC, ZABC = 90°

AC?=AB? + BC?
C2=(16)* + (12)?

...(Angle of a rectangle)
...(By Pythagoras theorem)

=256 + 144
AC? =400
AC =20 cm ...(Taking square roots)

‘ length of the diagonal is 20 cm ‘

(10) Pranali and Prasad started walking to the East
and to the North respectively, from the same
point and at the same speed. After 2 hours
distance between them was 15v2 km. Find their
speed per hour. (3 marks)

Solution : N A
B represents
starting point of We&— e —»E
journey.

BAis the distance S B C
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Pythagoras Theorem 31
travelled by Prasad in North direction. 2 AR?
BL2 + CM2=BC? + AC” 4 A0
BC is the distance travelled by Pranali in east He i 4 " 4
direction. 4 (BL* + CM?) =4BC? + AC* + AB> (Multiplying
AC is the distance between Pranali and Prasad throughout by 4)
after two hours. 4 (BL? + CM?) = 4BC?+ BC? ...[From (i)]
Let the speed of each one be x km/hr. ‘ 4 (BL? + CM?) = 5BC?
Distance travelled by each one hour is 2x km. 13 In AABC A
i.e. AB = BC = 2x km (13 In ’
In AABC, ZB = 90° ...(Linejoining adjacent seg AD L seg BC,
direction are L to each other) DB =3CD.
AB?+ BC? = AC? ...(By Pythagoras theorem) Prove that : c B
(20 + v = (1542)° 2AB>=2AC? + BC? D
4x® + 4x2 =225 x 2 (4 marks)
8x2 =225 x 2 ToProves;
o 225x2 2AB*=2AC? + BC?
2258 Proof :
Xi= = DB = 3CD ..(i) (Given)
x= 1 ..(Taking square roots) In AADB, ZADB = 90° (Given)
2 AB? = AD? + DB? (By Pythagoras theorem)
¥=75 AB? = AD? + (3CD) [From (i)]
B | Speed of each one is 7.5 km/ hr | AB? = AD? + 9CD? ...(ii)
“(11) InAABC, ZBAC=90° seg BL In AADC, ZADC =90° ...(Given)
and seg CM al: mediaps of AC?=AD’+ CD? (By Pythagoras theorem)
AABC, prove that b\ N2 )
4(BL? + CM?) = 5 BC2. AD?=AC>-CD ...(1ii)
(5 marks) AB2= AC? - CD? + 9CD? [From (ii) and (iii)
AB?=AC? + 8CD? . (iv)
To P :
R S . But BC = CD 4 DB .[C-D-B
4(BL =5B ..(Gi
f (BL* + CME) =5 (Giveg) BC =CD +3CD .[From ()]
Proof : BC —4CD
In ABAC, ZBAC =90° ...(Given)
cp =BC )
BC>=AB*+ AC* ..(i) (By Pythagoras theorem) 4
2
In ABAL, ZBAC =90° ...(Given) AB2=AC*>+8 (%j ...[From (iv) and (v)]
BL2 = AB2 + AL? .(ii) (By Pythagoras )
theorem) ABI-AC*+8 x 25
— o 1 2
In ACAM, ZCAM =90 ...(Given) AR = AC? + BC .. [From (iv) and (v)]
CM2 = AC2+ AM? ...(ili) (By Pythagoras o
theorem) 2AB2=2AC? + BC2 ‘ (Multiplying throughout
by 2)
Addine (i) and (iii),
ing (ii) and (i) (15) In trapesium ABCD, seg AB || seg DC. seg BD L
2 2 2 2 2 2
BL* + CM? = AB* + AL* + AC* + AM seg AD, seg AC 1 seg BC. If AD =15, BC =15
BL? + CM? = AB? + AC? + AL? + AM? and AB = 25, then find A (LJABCD) (5 marks)
BL? + CM?=BC? + AL? + AM? [From (i)]

2 2
BL? + CM? = BC? + (%ch T (%AB) [ L and

M are the midpoint of sides AC and
AB respectively]

N 25
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Construction :

Solution :

Draw seg CM 1 side AB, (A-M-B)
Draw seg DN L side AB, (A-N-B)
In AABC, ZACB = 90° ...(Given)

AC? + BC? = AB?

AC? + (15 = (25)
AC? + (25 — (15)
AC? = 625 — 225 = 400
AC =20 units

A (AABC) = % x AB x CM (@)

..(ii)

...(By Pythagoras theorem)

...(Taking square roots)

Also, A (AABC) = % x AC x BC

%XABXCM:% x AC x BC

25xCM =20x15
20x15
CM = 25
CM =12 units (i)

In ABMC, ZBMC = 90°

BC?*=CM? + BM?

152 =12% + BM?

BM? =157 - 122

BM? =225 - 144

BM? =81

BM =9 units

CM =DN ...(v) (Prependicular distance between
the same two parallel lines are equal)

...(Construction)
.(By Pythagoras theorem)

..(iv) (Taking square roots)

In ABMC and AAND

ZBMC =z ZAND ...(Each 90%)
Hyp. BC = Hyp. AD ...(Given)
seg CM = seg DN ...[From (v)]
ABMC = AAND ...(Hypotenuse side test)
seg BM =seg AN ...(vi) ...(c.ss.t)
AN =9 units ...(vii) ..[From (iv) and (vi)]
AB = AN + MN + BM ..(A-N-M-B)
25=9+MN +9

MN =25-18 =7 units ....(viii)
In JCMND, seg MN |l seg CD
..(Given,A-N-M-B)
seg CM llseg DN

...(Perpendiculars drawn to the
same line are parallel)

LJCMND is a parallelogram ...(Definition)

CD =MN ...(Opposite sides of
parallelogram are equal)

CD =7 units ...[From (viii)]

A (trapezium ABCD) = % (AB + CD) x CM

r -

(A

Example: In the triplet (11, 60, 61)

25+7)x12

= (32) x 12 =192

N [—= N [=

‘ A (trapezium ABCD) = 192 square units ‘

_______________________________

Points to Remember:

Converse of Pythagoras theorem :

Statement : In a triangle, if the square of one side
is'equal to the sum of the squares of remaining
two sides, then the angle opposite to the first side
is a right angle and the triangle is right angled
triangle.

Given In AABC, AC?=AB? + BC?
To prove @ ZABC =90°
A P

B c Q R

Construcion: Draw APQR such that
AB=PQ, BC=QRand ZPQR =90°
Proof.: In AABC and APQR

PR?> =PQ*+ QR? ...(By Pythagores
theorem) :
=AB? + BC? ...(Construction) |
=AC? (Givem) !
PR? = AC?
PR =AC ...(taking square roots)
AABC = APQR ...(SSS test)
ZABC = ZPQR =90°
Pythagorean Triplet:

In a triplet of natural numbers, if the square of the
largest number is equal to the sum of the squares
of the remaining two numbers. Then the triplet
is called Pythagorean triplet.

112=121 ; 60*=3600 ; 612 =3721
121 + 3600 = 3721

The square of the largest number is equal
of the sum of the squares of the other two
number.
Formula for the Pythagorean triplet:
If a, b, c are natural numbers and a > b, then
[(@ + b?), (a? - b?), 2ab] is pythagorean triplet.
(@ +Db%? = a*+2a%*+Db* (1)

_______________________________
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Pythagoras Theorem 33

L ) (v) 10, 24,27 (1 mark)

| (@@= = at-2a%? 4+ bt (i) | v _

| 72 — 799 ..(3)

| (2ab)* = 4a?? (i)

I by (), (if) and (ii0), I 10% + 242 =100 + 576

I y (i), (ii) and (iii I N

: (2 + DR  (a ~ b)? + (2ab) : 10% + 242 = 676 ..(ii)

|5 [(@+b?), (a2~ b?), (2ab)] is a Pyth triplet. From (i) and (i

1 + , - , T .'

| Ea 1 a ) a5 1Cs1 z; y3 agorean triplet. ! 72 2 107 4 242

! Xample: ora=>oan = !

: P ! ‘ 10, 24, 27 is not a Pythagorean triplet. ‘

: a?+b? = 25+9=34 :

1 az _ bz = 25-9=16 1 (Vl) 11, 60, 61 (1 murk)

| 1 .
61%=3721 (1)

| _ I

: ?f: 30 34)_' 3OP th triplet : 6 117 = 3600 + 121

L SeAGhbitn ity «4" Y . 602 +112 = 3721 ..(ii)

C Practice Set - 2.1 (Textbook Page No.38) 3

1

@)

(i1)

(iii)

(iv)

Which of the following are Pythagorean triplets?

Justify.

3,54 (1 mark)

52=125 ..(d)

F+4=9+16

32 +42=25 (i)

From (i) and (ii)

52=3%+ 47

4,9,12 (1 mark)

122 =144 (1)

4+9*=16+81

4> +92=97 (i)

From (i) and (ii)

122+42 492

5,12,13 (1. mark)

132 =169 (1)

52+ 122 =25+ 144

52 +12*=169 (i)

132=52+122 ...[From (i) and (ii)]
, 12,13 is a Pythagorean triplet. ‘

24,70, 74 (1 mark)

74* = 5476 (1)

24% + 70 = 576 + 4900

24% + 70 = 5476 (i)
42 =242 + 7(7? ...[From (i) and (ii)]

24,70, 74 is a Pythagorean triplet. ‘

From (i) and (ii)
61%7=60% + 112
‘ 11, 60, 61 is a Pythagorean triplet. ‘

C Problem Set - 2 (Textbook Pg No. 44) )

(2)  Solve the following

(ii) Do sides 7 cm, 24 cm, 25 cm from a right angled

triangle? Give reason. (1 mark)
Solution :
252 — 625 ..(3)
724 24> = 49 + 576
77+ 242 = 625 (i)
252 =72+ 42 ...[From (i) and (ii)]

By converse of Pythagoras theorem, given
triangle is a right angled triangle.

(vi) InAPQR,PQ=+8,0R=.5,PR=./3.IsAPQR
aright angle ? If yes, which angle is of 90°?

(1 mark)
Selution : Q
PQ = (V8) =8 .()
PR? + QR? = (V3)" +(V5)
PR*>+ QR?=3+5
PR? + QR? = ...(ii) R P
PQ?*=PR? + QR2 ...[From (i) and (ii)]

Yes, APQR is a right angled triangled.
ZR =90°

—————————————————————————————————

Points to Remember:

1
1
:
® Theorem of 30° - 60° - 90° triangle. :
1
1
I
I

...(Converse of Pythagoras theorem)

If the angles of a triangle are 30°, 60° and 90°, then
the side opposite to 30° is half of the hypotenuse

_________________________________
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and the side opposite to 60° is ﬁ times the

hypotenuse. 2
AD
In AABC,
m Z£A =30°
m £C =60° and
m £ZB =90° BO N C

BC = %ACandAB= %AC
® Theorem of 45° - 45° - 90° triangle.

then the length of the perpendicular sides are

I

I

I

I

1

I

1

I

I

I

1

I

I

I

I

1

l

If the angles of a triangle are 45°, 45° and 90, :
) I
—= times the hypotenuse. :
V2 P |
I

I

I

1

1

1

I

1

I

I

I

I

AD
In AABC, 45°
m LA =45°
m ZC =45°and
m /B = 90° BL 45 ¢
AB=BC= % AC

C Practice Set - 2.1 (Textbook Page No. 39) D

(4)  In adjoining figure, 30° A
find RP and PS using
the information 6
given in APSR, find
RPand PS. (2 marks)
Solution : R
In APSR, £S5 =90° ...(Given)
ZP =30° ...(Given)
ZR =60° ...(Sum of all angles

of a triangle is 180°)
APSR is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,
1

RS = 5 PR ...(side opposite to 30°)
6 =L xPR

2
PS = ? x PR ...(side opposite to 60°)
PS = % x 12

PS = 6\/5 units

C Problem Set - 2 (Textbook Pg No. 44) )

(2
(i)

Solve the following
Find the height of an equilateral triangle having

side 2a. (2 marks)
Given :
(i) AABC is an

equilateral

triangle. 60°
(i) AB =2a B M C
Construction: seg AM L side BC,B-M-C
To find : AM.

Solution®

In AAMB, ZAMB = 90° ...(Given)
ZB =60° ...(angle of an equilateral triangle)
ZBAM =30° ...(Sum of all angles of a

triangle is 180°)
AAMB is 30° - 60° - 90° triangle
By 30° - 60° — 90° triangle theorem,

AM = % x AB ...(Side opposite to 60°)
AM = ﬁ x2a

2
AM=13a

(3)  'In ARST, £S =90°, £/T =30°, RT =12 cm. Find

RS and ST. TN (2 marks)
Solution :

In APSR, £S5 = 90° ...(Given)

ZT =30° sh ...(Given)

...(Sum of all angles of a
triangle is 180°)

APSR is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,
1

RS = = xRT

2
RS = % x 12 ...(side opposite to 30°)
RS =6 cm
ST = 73 x RT ...(side opposite to 60°)
sT=¥ «12
ST = 63 cm
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“(5) Find the length if the side and perimeter of an ZAMC =90° ...(Construction)
equilateral triangle whose height is V3 em. ZCAM =30° ..(Sum of all angles of a

A (2 marks)
Given :
(i) AABC is an
equilateral 60°
triangle. B M C
(ii) seg AM L side BC,B-M-C
(iii) AM = J3 cm

To find : (i) AB (ii) Perimeter of AABC.

Solution :

(7)

In AAMB, ZAMB = 90°
ZB =60°
ZBAM = 30°

...(Given)

...(Angle of an equilateral triangle)
...(Sum of all angles of a
trangle is 180°)
AAMB is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,
i

x AB ...(Side opposite to 60°)

V3

_ A2
- ix 2

Perimeter of ABC =3 x AB
=3 x2=6cm

AB = x AM

‘ Perimeter of AABC =6 cm

AABC s an equilateral triangle. Point P is on base
BC such that PC = 1 BC, if AB =6 cm, find AP.
3 (5 marks)
Given:
(i) AABC is an equilateral
triangle.

(ii) AB=6 cm

(iii) PC = % BC

To find : AP ¢ pr M B

Construction : Draw seg AM 1L BC,C-M-B
Solution :

AB =BC=AC ..(Side of an equilateral triangle)

BC=AC=6cm ..»i) ("AB =6 cm, given)

PC = % BC ..(Given)

PC = ..(ih)

—><6 2 cm
3

In AAMC, ZC=60° ..(Angle of an equilateral

triangle)

A16)

triangle is 180°)
AAMC is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,

CM = % AC ...(side opposite to 30°)
CM = % x 6.cm =3 cm . (ii)

AM = ? x AC ...(side opposite to 60°)
AM = £ x6=33 ..(iv)

PM:CM—CP .(C-P-M)
PM=3-2

PM=1cm

In AAMP, ZAMP = 90° triangle

AP? = AM? + PM?
= (3V3) +1

AP*=27+1

AP?=28

AP = Jax7

AP~ 2./7

AP = o.[7 cm

In the adjoining figure,
APQR is an equilateral
triangle. Point S is on
seg QR such that

...(Construction)
...(By Pythagoras theorem)

...(Taking square roots)

QS = 1 OR. Prove that
3 Q S R

9 PS§? =7 PQ? (5 marks)
Toprove : 9PS? = 7PQ?

Construction :

Draw seg PT L side QR, (Q-S-T-R)
Proof : APQR is an equilateral triangle (Given)
Solution :

PQ=QR=PR ...(1) [sides of an equilateral

triangle]

In APTS, ZPTS = 90° ...(Construction)

PS? = PT? + ST? ...(i1) (By Pythagoras theorem)

In APTQ,

Z/PTQ =90° ...(Construction)
ZPQT = 60° ...(angle of an equilated triangle)
ZQPT =30° ...(remaining angle)
APTQ is a 30° — 60° — 90° triangle
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By 30° — 60° — 90° triangle theorem,

PT = % PQ ...(iii) (side opposite to 60°)
1

QT = > PQ ...(iv) (Side opposite to 30°)

ST=QT-QS (Q-5-T)

1
ST = 2 PQ - % QR ...[From (iv) and given]

1
ST =5 PQ- % PQ ...[From (i)]
o _ 3PQ-2PQ
6
ST= < PQ (V)

PS? = ...[From (ii) (iii) and

R

PS? = ﬂ + PQ2

— o=

4 36
27PQ? + PQ’
2 _ L=< 0=
PS? — ”
28PQ?
2 _ —___ =
Pg = =
PS? = % PQ?

9 PS? =7 PQ?

C Practice Set - 2.1 (Textbook Page No. 39) )

(5)

For finding AB and BC with A
the help of information in J8
adjoining figure, complete

the following activity.

(2 marks) B C

Solution :

AB=BC ..(Sideopposite to congruent angle)

/BAC =

x AC

S| [l Sl

AB=BC
x~/8

x 22

AB=BC=2 units‘

—————————————————————————————————

@)

(2)

Points to Remember:

Application of Pythagoras Theorem

In acute angled AABC,
ZC is an acute angle,
seg AD 1 side BC,
B-D-C.

Prove that :
AB?=BC?+ AC>-2BC -BD

Proof :

InAB=¢ AC=b,AD=p,BC=agand DC=x
BD=a-x

In AADB,

A=(a-xP+p?

...(By Pythagoras theorem)
¢ =a>—2ax + x> + p? ..(1)
In AADC,
b? = p? + x? ...(By Pythagoras theorem)

(i)

(ii) in (i)

Pz =2 — 2
Substituting
¢ =a?=2ax + x>+ b? - x?
¢ =a%>+b*<2ax
AB?=BC? + AC?-2BC x DC
In AABC, ZACB > 90°, seg AD L seg BC
Prove that :
AB?=BC? + AC? + 2BC x CD
A

Proof:
Let AD=p, AC=b, AB=¢, BC=gand DC =x
DB=a+x
In AADB,
=(a+xP+p? ...(By Pythagoras theorem)
c?=a*+2ax + x> + p? ..(1)
Similarly, In AADC,
P=x*+p?
P2 — P2
Substituting (ii) in (i),
A =a*+2ax + x>+ b*> - x*

=a? + 2ax + b?
AB?=BC?+ AC?>+2BC x CD

_________________________________
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B M D C

Theorem : In AABC, it M is a midpoint of BC.
then AB* + AC?=2AM? + 2BM*.

Given : In AABC, M is midpoint of side BC.

To prove : AB* + AC?> = 2AM? + 2BM?
Construction : Draw seg AD 1 seg BC

Proof : If seg AM is not perpendicular toside BC.
Then ZAMB and ZAMC are either acute angle
or obtuse angle.

According to figure, ZAMB is on obtuse angle and
ZAMC s an acute angle. According examples (1)
and (2) above.

AB? = AM? + MB? + 2BM x MD
and AC?*=AM? + MC?-2MC x MD
AC? = AM? + MB? -2BM x MD

(i)

...(ii)
(*"BM =MC)
adding (i) and (ii) we get,
AB?* +AC?*=2AM? + 2MB?

This is called Apollonius theorem.

C Practice Set - 2.2 (Textbook Page No. 43) )

(1)

In APQR, point S is the P
midpoint of side QR.
IfPQ=11,PR=17,

PS =13 then find QR.

(2 marks) H H

. Q S R
Solution :

In APQR, PS is the median ...(By Definition)

PQ? + PR?*= 2PS* + 2QS? ...(Apollonius theorem)

112+ 172 = 2 x (13 + QS?)
121 +289=2 (169 + QS?)

% ~ 169 + QS*
205 - 169 = QS?
Qs =236
QS = 6units ...(Taking square roots)

4)

37
QR =2QS ...("S is the midpoint
of seg QR, given)
QR =2x6
‘ OR = 12 units ‘
In AABC, point M is
midpoint of side BC.

If AB*+ AC?=290 cm? and
AM =8 cm, find BC.

(2 marks) H
B M C

Solution:

In AABC, seg AM is median
AB? + AC?= 2AM? + 2BM?
...(Apollonius theorem)

...(Given)

290 . =2(8*+BM?)
Zzﬂ — 64 + BM?
145-64 = BM?
BM?> =81
BM =9 units ...(Taking square roots)
BC =2BM
...(*M is the midpoint of seg BC)
BC =2x9

¢

Problem Set - 2 (Textbook Pg No. 44) )

(6)

Solution :

In AABC, seg AP is a median. If BC = 18,

(3 marks)
A

AB*+ AC? = 260. Find AP.

In AABC, seg AP is the
median on side BC

BP=1 xBC
2

Br= L x18
2

BP =9 units

In AABC, seg AP is median

AB? + AC?= 2BP? + 2AP*?

...(Apollonius theorem)
...[From (i)]

(1)
...(Given)

260 =2(9* + AP?)

% — 81 + AP

AP?=130-81
AP?>=49

AP =7 units

...(Taking square roots)
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C Practice Set - 2.2 (Textbook Page No. 43) )

(2> InAABC,AB=10,AC=7,BC=9.Find the length

of the median drawn from point C to side AB.
A

Given :
(i) In AABC,
. . Mg 7
seg CM is a median >

(ii) AB=10, AC=7,

BC=9 B 9 C
To Find : CM. (3 marks)

Solution :

BM = L x AB
2

BM =1 x10
2

BM = 5 units
In AABC, CM is the median

AC? + BC?= 2CM? + 2BM?
...(Apollonius theorem)

...(M is the midpoint of seg AB)

..(1)
...(Given)

7 +9* =2(CM? +5?)
49 + 81 =2(CM? + 25)

130 _cve 4 25
2

CM?2=65-25
CM? =40
CM= /20

= Jax10

CM = 2./10 units

...(Taking square roots)

C Problem Set - 2 (Textbook Pg No. 44) )

(8)

From the information given in the figure,
Prove that: PM=PN =,/3 xa (4 marks)

P

h
M<€a>»Q S Rea>»N
Proof : PR
MQ=QR=RN=a ...(Given)

Point Q is the midpoint of seg MR (1)
In APMR, seg PQ is a median
...[From (i), Definition]
PM? + PR? = 2PQ? + 2QM?
...(Apollonius theorem)
PM? + a* = 202 + 2a?

PM? = 4q4° -

M? = 34>

=34

Similarly we can prove, PN = J3a

...(Taking square roots)

PM = PN = 3z

Prove that the sum of the squares of the diagonals

)
of a parallelogram is equal to the sum of the
squares of its sides.

Given:

In LJABCD, is
a parallelogram

D H C

Diagonals
AC and BDA H B
intersect each other at point M.

To Prove:

AC? + BD*=AB? + BC? + CD? + AD? (5 mark)
Proof :

LJABCD is a parallelogram ...(Given)

AM=CM = 1 AC [Diagonals of a
2

parallelogram bisect

o)
pMm<= L BD each other]

..(id)

2
In AABC, seg BM is a median
AB? + BC?= 2BM? + 2AM?

BM =

...[From (i)]
...(iii) (By Apollonius

theorem)
...[From (i)]
...(iv) (By Apollonius

In AADC, seg DM is a median
CD?+ AD? =2DM? + 2AM?
theorem)

Adding (iii) and (iv)

AB? +BC?+ CD?+ AD?=2BM? + 2AM? + 2DM? + 2AM?

AB? + BC? + CD? + AD?=2BM? + 2DM? + 4AM?

AB? + BC? + CD? + AD?>=2BM? + 2BM? + 4AM?
...[From (ii)]

4BM? + 4AM?

4 [BM2 + AM?]

AB? + BC? + CD? + AD?=
AB? + BC? + CD? + AD?*=

2 2
AB? + BC? + CD? + AD? =4 H%BDJ +GACJ }
...[From (i) and (ii)]
1 2 1 2
AB? + BC?+ CD?*+ AD? =4 ZBD +ZAC
1
-4 x 1 [BD? + AC?]

AB? + BC? + CD? + AD?* = BD? + AC?

. |BD?+ AC?= AB? + BC? + CD? + AD?
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(12) Sumofsquaresofadjacentsides of a parallelogram In AABC, seg AD is a median ...(Definition)
is 130 cm? and length of one of its diagonal is 14 AB? + AC? = 2AD? + 2BD?...(Apollonius theorem)
cm. Find length of the other diagonal.
. 132 +13*=2 (AD? + 5?) ...[From (i) and given]
Given : &
— 2
(i) JABCD is a parallelogram 169 +169 =2 (AD* + 25)
(ii) AB? + BC? = 130 cm? % — AD? 425
(iii)) AC=14 cm 169 — 25 — AD?
To find : BD (3 mark(s:) 144 — AD?
Solution :
oruton AD=12cm ...(Taking square roots)
LJABCD is a )
parallelogram AG = 3 AD  ..(Centroid divides each median
(Given) A in the ratio 3: 1)
2
BM = % BD (1) [Diagonals of a A0S 3 x 12
parallelogram bisect
AM= L Ac ()] ack other]
1 *(17) Seg PM is a median of APQR. If PQ = 40,
AM= o x14=7cm PR = 42 and PM = 29, find QR. (3 marks)
In AABC, seg BM is the a median Qolution : P
...[From (ii) and Definition] In APQR, seg PM is the
AB? + BC?=2AM? + 2BM?...(Apollonius theorem) median +(Given)
130 =2 (72 + BM?) PQ* + PR*= 2PM? + 2QM?
130 _ 49 4 BAR ...(Appollonius theorem)
402+ 422=21(29) + Z(QM)2
65 - 49 = BM® (40)2 + (42)2 = 2 (297 + QM)
2 _
BME=16 1600+ 1764 = 2/(841 + QM)
BM =4 cm ...(Taking square roots)
; (Taking sq 3364 L g41 4 QNP
=BD =4cm ...[From.(i)]
2 1682 — 841 = QM?
o o
*(14) Inanisosceles triangle, length of each congruent QM =29 ...(Taking square roots)
side is 13 cm and length of the base is10 ecm. Find ORZ 20M (M is midpoint of seg QR)
the distance between vertex opposite to base and OR =2 x 29
centroid. A ~
Given : ‘ OR =58 units ‘
(i) In AABC, is an (18) Seg AM is a median of AABC. If AB = 22,
isosceles triangle G AC =34, BC=24, find AM. A (3 marks)
B Solution :
(ii)) AB=AC =13 cm, y y
BN e In AABC
BC =10 cm D 1
BM = = BC (M
(iii) seg AD is the median 2 (Mis
(iv) G is the centroid of AABC the midpoint of BC) 5 H H .
M
To find : AG 3 mark
o (3 marks) BM = < x 24 =12 units (i)
Solution : 2
1 o o In AABC, seg AM is the median ...(Given)
BD = =~ BC ...(Median bisects opposite side)
2 AB? + AC? = 2AM? + 2BM? ...(By Apollonius
BD= 2 x10=5cm ...(i) theorem)
2 22% + 34> =2 (AM? + BM?)
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484 + 1156 =2 (AM?* +12?)

% =AM? + 144
820-144 =AM?
AM? =676
‘ AM = 26 units ‘ ...(Taking square roots)

C Problem Set - 2 (Textbook Page No. 43) )

(1)

(2)

(3)

4)

(5)

(6)

(7)

(8)

MCQ’s

Choose the correct alternative for each of the
(1 mark each)

Out of the following which is the Pythagorean

following.

triplet?
(A)(1,5,10) (B)(3,4,5) (O)(2,2,2) (D)(5,5,2)

In a right angled triangle, if sum of the squares
of the sides making right angle is 169 then what
is the length of the hypotenuse?

(A) 15 (B)13 (C)5 (D)12

Out of the dates given below which date
constitutes a Pythagorean triplet?

(A) 15/08/17 (B) 16/08/16

(C) 03/05/17 (D) 04/09/15

If a, b, c are sides of a triangle and a* + b*= ¢?,
name the type of triangle.

(A) Obtuse angled triangle

(B) Acute angled triangle

(C) Right angled triangle

(D) Equilateral triangle

Find perimeter of a square if its diagonal is
1042 cm.

(A)10cm  (B) 402 (€)20 em (D) 40 cm
Altitude on the hypotenuse of a right angle
triangle divides it in two parts of lengths 4 cm
and 9 cm. Find the length of the altitude.

(A)9 cm B)4em (C)6em (D)18 cm
Height and base of a right angled triangle are
24 cm and 18 cm, find the length of its hypotenus.
(A)24ecm (B)30em (C)15cm (D) 18 cm

In AABC AB = /3 cm, AC =12 cm, BC = 6 cm.
Find measure of ZA.
(A) 30° (B) 60°

(C) 90° (D) 45°

)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Additional MCQ'’s
R
In ARST, ZS =90° RT =12 m,
12 ST=8mthenRS=.........
S T
8
(A) 10/g m (B) 5/4m (C) 4,/5m (D)5m
P
16 In APOR, ZPQOR =90°,
M seg QM L hyp PR, PM =16 and
N RM=9thenQM = .................
Q R
(A)12 (B) 25 Q)7 (D)16 x9
A In AABC, ZB =90°, ZC = 30°,
AB =6cm then AC=................
B :‘—300C

(A) 33 con(B) 243 cm (C)124/3 cm (D) 12cm
P

In APOR, £Q = 90°,

10
52 PQ=QR= 5,2
PR =10 then /P .................
Q R
52
(A) 30° (B) 45°
(C) 60° (D) Data not sufficient

Which of the following is a Pythagorean triplet?
(a) 60,61,11 (b) 40, 41, 42

() 11,12,15 (d) 9, 15,17

In AQSR, mZQ = 45°, m/S = 90° and SR =4,
find QS.

(A) 3 (B) 4 (C) 5 (D)6
Appollonius theorem is a theorem relating the
length of ................. of a triangle.

(A) Altitude (B) Angle bisector
(C) Perpendicular bisector (D) Median and sides
In the adjoining figure, AB*+ AC>*=122, BC =10,
then find AQ ...............

(A) 3

(B) 6
10th Standard | Maths - 2 | www.saiphy.com
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(17)

(18)

In APQR, mZPQR =90°, seg QS L hyp PR then.
(A) QS*=PS xRS (B) PS*=QS x PR

(C) PR*=QS x PS (D) PR?=QS* x PS?

In which of the following quadrilateral sum of

squares of all sides is equal to the sum of squares
of diagonals?

(A) Parallelogram (B) Rhombus

(C) Square (D) (A), (B) and (C)
( ANSWERS )
(1) (B)(3,4,5) (2) (B)13
3)  (A)15/08/17 (4) (C)Right angled
(5) (D) 40cm (6) (C)6cm
(7)  (B)30cm 8) (A)30°
9 (Q4 5m (10)/ (A) 12
(11) (D) 12 cm (12)' (B) 45°
(13) (A) (60, 61, 11) (14) (B)4
(15) (D) Median and sides (16) (B)6

(17) (A)QS?*=PS xRS

1)

(2)

(3)

4)

(5)

(18) (D) A, B and C

( PROBLEMS FOR PRACTICE ")

Based on Practice Set 2.1

In AXYZ, £Y =90°, LZ = a°, /X = (a + 30°.

If XZ = 24, find XY and YZ. (3 marks)
In the adjoining figure, /L = /MKN = 90°,
/MKL = 30° and /MNK = 45% If KL = 63,

then find MK, ML, KN, MN and perimeter of
OMNKL.

(3 marks) M

45° N

L 1 300 K
63

Sides of triangles are given below. Determine

which of them are right angled triangle. (2 marks)
(i) 8,15,17 (ii) 20, 30, 40
(iii) 11, 12,15 (iv) 20,16, 12

Aladder 10 m long reaches a window 8 m above
the ground. Find the distance of the foot of the
ladder from the base of the wall. (2 marks)

E is a point on hypotenuse DF of ADFH, such
that seg HE | seg DEF, seg EG L seg FH and

(6)

(7)

(8)

9

(10)

(11)

41
seg EK | seg DH. Prove that,
D
(i) EG?*=FG x EK
(i) EK?=DK x EG E dK
(3 marks)
-
F G H

In adjoining figure, seg AD 1 side BC, B-D-C.

Prove that AB* + CD? = BD? + AC? (3 marks)
A
B C
D
In the adjoining figure, ZPQR = 90°

seg QS L side PR, PS =4, PQ =6. Find x, y and z.
(3 marks)

Q z R

ADEF is an equilateral triangle. seg DP L side EF,

E-P-E. Prove that : DP? = 3EP? (3 marks)
D
E P F

APQR is an equilateral triangle, seg PM L side QR,

Q-M-R. Prove that : PQ? = 4QM? (3 marks)
P
Q M R

In the adjoining figure, seg BD L side AC,
C-D-A. Prove that : AB*=BC>+ AC?-BC.AC
B (3 marks)

Based on Practice Set 2.2

In APQR, M is the midpoint of side QR.
If PQ =11, PR =17 and QR = 12, then find PM.
(2 marks)
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42 Mathematics II - Geometry (Std. X)
(12) In AABC, AP is a median. If AP =7, AB? + AC? (17) In the adjoining figure, ZPQR = 90°. T is the
=260, find BC. (2 marks) midpoint of side QR. Prove that PR?=4PT>-3PQ>
(13) In AABC, AB?+ AC?=122 and BC = 10. Find the P (3 marks)
length of the median on side BC. (2 marks)
(14) Adjacent sides of a parallelogram are 11 cm and
17 cm. If the length of one of its diagonals is
26 cm, find the length of the other. (3 marks)
(15) If 'O' is any point in the interior of rectangle
ABCD, then prove that: OB? + OD? = OA? + OC? C ANSWERS)
(16) In the adjoining figure, APQR is an equilateral
triangle. QR = RN. Prove that PN* = 3PR? 1) XY =12, YZ= 12\/5
p (3 marks) (2) MK=12,ML=6,KN=12, MN =12 \/E , Perimeter
of OMNKL = 6(3 + 24/2 + /3)
(3)~. (i)and (iv) are right angled triangle
@ 6m @) x=5y=2/5,z=3/5 (11) 13
d  — r TN (12) 18 (13)6 (14) 12cm

7 / 7
0‘0 o0 0‘0
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ASSIGNMENT -2

Time : 1 Hr.

Marks : 20

Q.1. (A) Solve the following sab questions:

Is 28, 21 and 35 a pythagorean triplet?

In APQR, ZPQR =90° seg QS - hypotenuse PR,
PS =16, RS =9. Find QS

Q.1. (B) Solve any one of the following'questions:

In AADC, ZADC = 90°
/C=45°, AC =8+/2 em.
Find AD.

Q

A

D

In AXYZ, £Y =90°, ZZ =a°, ZX = (a + 30)°. Find £X

Q.2. Solve the any one of following sub questions:
In APQR, seg PM is a median. PM = 10 and PQ* + PR? = 328,

then find QR

In m and n are two distinct numbers then prove that m? — n? 2mn and m? + n® is a pythagorean triplet.

(2)

(2)

()

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
M R I
I
1l
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(1)

()

(1)
()

©)
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Q.3. Solve the following sub questions: (any two)

In the adjoining figure, seg PS L side QR. If PQ =a, PR =b,
QS = cand RS = d then complete the following activity

to prove that (a + b) (a—b) = (c + d) (c — d)

p

Q S
Proof:In APSQ, ZPSQ = 90° ...(Given)
I:I2 =PS* + |:| ? ...(Pythagoras theorem)
pe=[ - T ()
In APSR, ZPSR = 90° «(Given)
|:|2 =PS? + |:| ? ...(Pythagoras theorem)
pe= [ -’ (i)
| |2 - | |2 . I:I g |:|2 ...[From (i) and (ii)]
-2 =b0-d? ...(Substitution)
Lo a=br =4
< =T ]
In AABD, ZBAD = 90° seg AC L hypo BD, B=C-D. A
Show that (i) AB>=BC : BD(ii) AD*=BD : CD

In the adjoining figure AD bisects /BAC, B—D - C. A
AD 1 BC,DM L AB.A-M-B.DN L AC.A-N-C.
Proove that AM x MB = AN x NC N

Q.4. Solve the followingsub questions: (any|2)

State and prove 'Pythagoras theorem' C
In AACB, ZACB =90° seg CD L side AB, A-D -B,

seg DE L side CB.

Show that CD* x AC = AD x AB x DE.

A D B
In on equilateral triangle ABC, the side BC is triseccted at D. Prove that: 9 AD? = 7 AB?

7 J/ /7
0‘0 0‘0 0‘0
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