Chapter 17. Pythagoras Theorem

Ex 17.1

Answer 1.

Base = 5cm, Hypotenuse = 13cm
By Pythagoras theorem,
(perpendicular)® = (13cm ¥ - (Scm)
(perpendicular)® = 169cm? - 25cm?
(perpendicular)® = 144cm?®
(perpendicular)® = (12cm?

. perpendicul ar=12cm

2

Area of the triangle = 13cm?x (Base x Perpendicular)

=E % 5cm % 12cm
=

= 30cm?

Answer 2.

The two sides (excluding hypotenuse) of a right - angled triangle are
given as 24cmand 7cm

(hypotenuse¥ = (24cm)® + (FomF

(hypotenuse¥ = S76cm® + 49cm?

(hypotenuse)® = 625cm?

(hypotenuse) = (25cm )

Thus, the length of the hypotenuse of the triangleis 25cm.



Answer 3.

Hypotenuse = 65cm
One side = 16cm
Let the other side be of length x cm

By Pythagoras theorem,
(65cm)® = (16cm)® + (x cm¥
(x cm)® = 4225cm? - 256cm?

= 3969cm”

= (63cm)®

= X = b3cm
Area of the triangle = % x (Base x Height)

= éx 16cm x 63cm

= 504 crr?

Answer 4.

Let O be the original position of the man.
From the figure, it is clear thatB is the final position of the man.

AAOB isright - angled at A.
By Pythagoras theorem,

OB? = OA? + AR?
OB? = (10m¥ + (24m}
OB? = 100m? + 576m?

OB? = 676m?
OB? = (26m F
OB = 26m

Thus, the man is at a distance of 26m from the starting point.



Answer 5.
Let AC be the ladder and A be the position of the window.

Then, AC = 25m, AB = 20m
Using Pythagoras theorem,
ACE = AB® 4+ BCP

=(25m¥F = (20m)* + BC®

= BC* = 625m* — 400m*

BC? = 225m°
BC? = (15m)*
=BC = 15m

Thus, the distance of the foot of the ladder from the building is 15m.

Answer 6.

Hypotenuse = p cm
One side = g cm
Let the length of the third side be x cm.

Using Pythagoras theorem,

x*=p?-q'=(p+q)p-a

=(p+qg)x1 [ p-g=1qgiven]

=p +q

Y o

Thus, the length of the third side of the triangleis Jb+q cm.



Answer 7.

let O be the foot of theladder. Let AD be the position of the ladder

when it touches the window at A which is 9m high and CO be the position
of the ladder when it touches the window at C whichis 12m high.

Using Pythagoras theorem,

In AAOB,

BO? = AD? - AB?
BO? = (15m)° - (9m)*
BO? = 225m? - 81m?

BO? = 144m?
BO® = (12m)°
BO = 12m

Using Pythagoras theorem in ACOB,

DO® = CO% - 0P

DO? = (15m)* — (12m)°
DO? = 225m~ - 144m?
DO* =81m°

DO =49m

Width of the street=DO +BO =9m + 12m = 21m

Answer 8.

Let AC be the ladderand A be the position of the window which is 8m above
the ground.

Now, the ladder is shifted such thatits footis at point D which is 8m away
from the wall.

- BD = 8m
At this instance, the position of the ladderis DE.
-~ AC =DE

Using Pythagoras theorem in AABC,
ACH = AB? 4 BC?

=(BmY* + (emY’
= 64m® + 2em?
= 100m?
=(10m}*

L AC=DE=10m



Using Pythagoras theorem in ADBE,
BE? = DE? - BD?
=BE? = (10m)»* - (8m)*
=100m* - 64m*

= 36m°

=(6m}f
= BE=6m

Thus, the required heightup to which the ladderreachesis 6m above the
ground.

Answer 9.
Let AB and CD be the two poles of height 14m and 9m respectively.
[tis giventhatBD = 12m
~CE=12m
Mow, AE = AB - BE
=14m -9m = 5m
Using Pythagoras theorem in AACE,
ACH = AE® + CEF
= (5my +{12m)*
= 25m? = 144m*

=169m*

= 13m*
— AC = 13m

Thus, the distance between the tops of the poles is 13m



Answer 10.

It is given that the diagonals of a rhombus are of length 14cm and 10cm
respectively

sd, = 24em,d, - 10cm
The diagonals of a rhombus bisect each other

ﬁfq%gimg

==Side = 13

Thus, each side of the rhombus is of length 13cm

Answer 11.
Side of the rhombus = 10cm

1&cm

Onediagonal, d,

Let d. be the other diagonal of the rhombus

The diagonals of a rhombus bisect each other
2 2
[d_lJ + [EJ = side®
< <

2
g% 4 [%] = 100
d

= {EZT = 100- 64 = (6)

% ¢
2
=d, =12

Thus, the other diagonal of the rhombus is of length 1 2cm



Answer 12.

A
5
B D C
Since triangles ABD and ACD are right triangles right-angled at D,
AB% = AD7 +BD® (D
ACE = ADT £ CDE LD

Subtracting (i) from (i), we get
AB? — AC? _BD® -CD°
= ARZ 4+ CD% = AC? 4 BD?

Answer 13.

Let side of eguilateral triangle be a. And AE be the altitude of AABC

So, BE = EC = BC_a
2 2

3

And, AE = 32
2

Given that BD =

5o, DE = BD-BE =

Mow, in AADE by applying Pythagoras theorem

AD? = AE* + DE?

, (a8 fay
AD® - el
2 | ls)
(3, (4 288
l 4] 35J 36

Or, 9 AD* = 7 AB",



Answer 14.

a. In right triangles OFA, ODB and CEC, we have
OA% = AF? + OF°
CB? = BD® + OO
OC? = CE? + OF?
Adding &l these results, we get
O4a% + OB® + OC% = AF? + BD® + CE* + OF + OD* + OF?
= AF 4+ BD? + CE? = 0A% + OB® + OC* - QD% - OE* - OF*

b, In right triangles ODB and QDC, we have
OB* = OD* + BD#
OCZ = OD2 + CDR
L OB - OC% = (007 + BD?) - (007 + CO#)

= OB® - OC* = BD® - C0* ()
Similarly, we have

OC? - OA2 = CE2 - AF® (1)
OA% - OB? = AF2 - BF? (i

Adding (i), (i) and (iii), we get

(OB? - OC) + (OCF - OA% )+ (0A% - OB = (BD® - CO* )+ (CE® - AE® )+ (AF® —BF?)
=(BD* +:CE* + AFF)-(AF? +:€D*+ BF*]=0

=82 3 B 3 CE% = AE% + G2 + BF®



Answer 15.

We have #AFED = 90F,
L ZBADE « 900 and £ADC » 909
e, 280E is acute and £40C is obtuse.

a. In AADC, 2ADC is an ocbtuse angle,
CACE = AD? 4+ DC? + 2% DCxDE

2
= ACZ - ADT 4 {EBCJ +2x LBC < DE
2 =
= A% = AD? JrzltEst:2 +BC xDE

:=AC2=AD2+BC><DE+%BCZ )

b. In AABD, ZADE is an acute angle,
L ABRf = AD? + BD? -2 xBDxDE

z
= AB* = AD® 4 [%BCJ = EK%BCX (D)=

= ARZ = AD? 4 ZILBCZ -BCxDE

:»AB?:AD?—BGXDB%BI::? i

o Adding () and (i), we have
AC2+£~BZ=ﬂtDz+BC><DE+%E!-C2+QD2—BCxDE+%BC2

:>J1E!-2+AC2=2AD2+%BC2 (i1

d subtracting (i) from (i), we have

ﬂ«Cz—ﬁBz=ﬁD2+BCxDE+%BC2—QD2+BC><DE—%

= AC? _ AB? = 2BCxDE

e, From (iil), we have

AR 4+ ACE = 2aD° + %BCZ

= AB? + AC? - 2AD7 +%[2:-<CD)2

:ﬁBE+QC2=2ﬂD2+%x4CD2

= ABZ + ACE = 2AD° + 2007
= AB? + ACY = 2(AD% + COF)



Answer 16.

Let ABCD be the given rectangle and let O be a point within it.
Join OA, OB, OC and OD.

D C
E F
A B

Through O, draw EOF |AB. Then, ABFE is a rectangle.
In right triangles A OEA and A OFC, we have
0A?=0E2+AE? and OC2=0F2+CF?
= OA?+ OC?= (OE?+AE2)+( OF4+CF?)
= OA?+ OC2=0E2+0F?+AE2+CF? ......(i)
Now, in right triangles A OFB and A ODE, we have
0OB?=0F?+FB? and OD*=0E*+DE?
= OB*+0D*=( OF*+FB?)+( OE*+DE?)

= OB?+0D?=0E*+0F?+DE*+BF?

= OB?4+0D?=0E?*4+0F?+ CF? +AE? [-.-DE=CF and AE=BF]....

From (i) and (ii} , we get

OA?+0C?=0B?+0D?

(i)



Answer 17.

A B

D C

In AAOB, ABOC, ACOD, AAOD
Applying Pythagoras theorem
LBZ = AD® 4+ OB®
BC? =B0? + 0C?
CD¢ = C0% + oD
AD? = AD? 4+ OD2
Adding all these equations,
ARZ L BC? 4 CD? 4 AD® = 2[,&02 + OFF L0l%y DE:P)

ACY (BDY (ACY (BDY . .
= EE[EJ + [?J + [?J + [?J (diagonals bisect each other.)
ACY  (BDY
_(tee? D)
= =
- (AC)Y + (BDY
Answer 18.
A
8 D
In equilateral triangle AD 1 BC,
::»BDZDC:% (In equilateral riangle altitude bisects the opposite side)

In right triangle ABD,
AB4=AD?+BD?

= AT Ef
2
_ 4AD%+RC?
==
45D +A B2

= —r (Since AB=BZ)

= AAB2=4AD +AR®
=3ARZ=4AD?

Hence proved.



Answer 19.
A

-
C [ B

In AACD

MCE = AL DCE

AD2 = ACZ D2 (1)
In AABD

ABZ=ADZ4DB2

AD?Z = ABZ - DBZ (2]

From equation (1)and(2)
Therefore AC* -DC? = AB® - DB?
since given that 3DC = DB

BEC 2B
DC=—"andDB="20
7 2
BCY BN
AC? [_J _ ABZ—[—J
4 4

BC? 9BC?
T AB®- 16
16AC% -BC? = 16AB° - 9BC?
= 168B% - 16AC% = 8BC?
= 2AB% = 2AC% + BC?

i¥al




Answer 20.
A

o Q B

P divides AC in the ratio 2 : 1

(i) In AACQ
Using Pythagoras Theorem we have,
AQ2 = AC2 + CQ2

~AQ2 = ACZ? + gecz (using (ii))

=9AQ2 = 9AC2 + 4BC2 ... (iii )
{ii) Applying Pythagoras theorem in right triangle BCP, we have
BP? = BC2 + CP?

= BP? = BC2 +g AC?  (Using (i)

= 9BP?=9BC?+4A(C?
Adding (iii) and (iv), we get
9(AQ2+BP?)=13(BC2+AC?)

=9 (AQ2+BP?)= 13 AB2



Answer 21.

RS
PO =—=2¢cm
< 3

=PO=8cmand RS=3x8=24cm
25T = 40T = 42 cm

:}~ST=§=16cmandQT=§=12cm

In APTQ,

PT? =PQ*+ QT? = 8%+ 12° = 64+ 144 - 208
In ARTS,

RT2 = RS2+ 5T2 = 24% 4+ 162 = 576 + 256 = 832

Mow, FT? + RT? = 208+ 832 = 1040 i
Oraw P L RS and Join PR.
PU=S0=5T+TQ=16+12 =28 cm
RU=RS-US=RS-PO=24-28=16 cm

In ARUP,

PR? = R + PU? = 167 + 28% = 256 + 784 = 1040
From (i) and (i), we get

PT? + RT* = PR?

Thus, ZRTF = 90°

i)



Answer 22.

D 9cm C 6cm B

In AABC, #B = 90"

L AC? = AB®+BC® L .(Pythagoras Theorem)
= 1% = AB? + 52

= AB?=10%°-6° = 100- 36 =64

Mow, BD=BC+CD=6+9=15cm

= BD® = 225

In 4ABD, #B = 90F

© AD? = AB® +BD?

= AD? = 64+ 225 = 289

= AD =17 cm
Answer 23.
p
S
-
R Q
In ASRQ, £ = 90°
L QS%F=RS2 4+ QR%E . (Pythagoras Theorem)
=207 + 21°
- 400+ 441
- 841

Now, in AQSP, 2P = 90°
L 05% =PO* +PS* ... (Pythagoras Theorem)
=05 =PQ? + PO ... .(Given PQ = PS)

= 57 = 2PQ?
2
:~PQ2=%=%=420.5

= PQ = 20.50 cm



Answer 24.

-

Q 5cm
In APQT, £Q = 90F
L PT? =PQF + QT¢  ....(By Pythagoras Theorem)
=P =FT?-QT?=13?-5 = 169-25= 144
=P=12cm
Mow, PS = TR = alsay)
In ASQR, £Q = 90°
L SR2 =052+ QR? . .(By Pythagoras Thearem)
= SR* = (PQ-PSY + (QT + TRY
= SR* = (PQ-PSF+(QT +PS¥  ...(Since PS = TR)
= SR =P - 2xPOxPS+PS? 4+ QT2 + 2x QT xPS + PS#
=13 =12°-2x12xa+a+5 +2xExa+ a°
=169 = 144-24a+ a" + 25+ 10a+ &°
= 169 = 169- 14a+ 2&
= 2a° = 145
=a=7
Hence, PS =7 cm



Answer 25.

bcm R

Q 6cm
Since, PQR. is an isosceles triangle and PS L QR,
therefore it divides QR into two equal parts.
In APSQ, £S5 = 90e
L PGE=PS?T 4 Q5% LBy Pythagoras Theorem)
=PS* =P -0QS% = 10° - 6% = 100-36= 64
=Ps=52acm
Answer 26.
P 2A 3 Q
2
3
D
B
3 2
5 3 C R

In &AFD, £F = 90F

L ADE = AP?4PD?=22422-444-83
= AD = 242 cm

Similarly, we can prove that in ABRC,
BC = 242 cm

SAD=BC ...

In AAQE, £Q = 9P

AR AP 4BQ2-F 4R -90:9-18
= AB = 342 cm

Similarly, we can prove that in ACSD,
D = 3\15 I

SAB=CD LD



Again, in AAPD,

AP = PD

= £PAD = £PDA = 45°

Also, in AAGE,

AL =BO

= sOAB = ZQBA = 45°

Mow, <PAD + ZDAB + Z0Q4AB = 1809

= 457 + ZDAB + 45° = 180°

= £DAB = 90°

Similarly, we can prove that ZABC, #BCD and £ADC are 90F each.
Thus, ABCD is a rectangle as opposite sides are equal and
each angle is 90°,

Mo,

Area of a rectangle ABCD = AD x AB = 22 x38 = 12cm?
Perimeter of a rectangle ABCD = AB+ BC+ CO + AD

= 2@+3@+2«,@+3~E
=10J§cm





