CHAPTER -2

PYTHAGORAS
THEOREM

LONG QUESTIONS




Q. 1 (Jeevandeep 188)
In the given figure, line AD is the median of AABC.

AB? + AC? = 160 & BC = 8. Then find the length of
A

the median.

B D C
SOLUTION:

In A ABC, line AD is median, Point D Is centre point

of line BC

: _ _BC_ 8 _
.. BD=DC = = =4

By Apollonius theorem,
AB? + AC? = 2BD? + 2AD?
:. 160 = 2(4)?% + 2AD*?

. 160 =32 + 2AD*




. 160 - 32 = 2AD?

-, 128 = 2AD?

.zADZ:%?:64

.. AD? = 64

~. AD =V/64

. AD=8

Ans.: Length of the median is 8 units.

Q. 2 (Jeevandeep 182)

In the given figure, line AD is the median of A ABC.

AB? + AC?= 410 & BC = 12. Then find the length of

. A
the median.

B
SOLUTION:
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In A ABC, line AD is median, point D is centre point

of line BC.

12

=6
2

BD=DC=="=
By Apollonius theorem,

AB? + AC? = 2BD? + 2AD?

. 410=2(6)* + 2AR?

. 410 =72 + 2AD*

.. 410 - 72 = 2AD*?

.. 338 = 2AD*

s AD? =22 =169

. AD?* = 169

-. AD =169

- AD =13

Ans.: Length of the median is 8 units.
Q. 3 (Jeevandeep 154)
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In the given figure, line AD is the median of A ABC.

AB? + AC?=292 & AD = 11. Then find the length BC.
A

SOLUTION. -
In A ABC, line AD is median, point D is centre point
of line BC.

BD=DC=-"

By Apollonius theorem,

AB? + AC? = 2BD? + 2AD?

. 292 =2BD?* + 2(11)>

;. 292 =242 + 2BD?

;. 292 - 242 = 2BD?




. 50 = 2BD*

. BD? :% =25

.. BD? = 25

. BD =25

. BD=5

. BC=2BD

~BC=2X5

-. BC =10 units
Ans.: Length of BC is 10 units.
Q. 4 (Jeevandeep 130)

In the given figure, line AN & line CM are the
medians of A ABC, « B =90", then prove that
4(AN? + CM?) = 5AC*




SOLUTION:

Line AN and CM are medians of A ABC
AM =MB=-AB &BN=CN=BC
In A ABC, by Pythagoras theorem,
AN? = AB? + BN?
2
:. AN? = AB? + (5 BC)
: AN? = AB® + {B(? e (1)
In A MBC by Pythagoras theorem,
CM? = BC* + MB?
CM? = BC? + | AB? e (2)
By (1) & (2),
AN? + CM? = AB? + ;BC? + BC? + ; AB?
:. AN? + CM? = 2AB?+2B(?

.. 4(AN? + CM?) = 5(AB* + BC*) ....(3)




In A ABC by Pythagoras theorem,

AB? + BC?* = AC? veee ()

From (3) & (4),

4(AN? + CM?) = 5AC*

Q. 5 (Jeevandeep 103)

In A ABC, line AD is the median of triangle then
prove that AB* + AC* = 2AD? + 2BD?

E D C

SOLUTION:

In A ABC, if Z ADB <90°
By Pythagoras theorem,
AB? = AD? + BD?* — 2 BD x DE veee (1)




Now in A ADC £ ADC > 90°

By Pythagoras theorem,

AC? = AD* + €D* —2DC X DE

AC? = AD? + BD?* — 2 BD X DE veee (2)

(as DC = BD)

By addition of (1) & (2),

AB? + AC? = 2AD? + 2BD*

Proved that in A ABC, if AD is median then,

AB? + AC? = 2AD* + 2BD*

Q.6

In the given figure, A ABC is a right angle triangle. £
ABC = 90°, seg BD - hypotenuse AC such that A-D-
C. Prove that BD? = AD x DC

A
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SOLUTION:

In A ABC, £ ABC =9(0°

Seg BD - hypotenuse AC

.. A ADB ~ A BDC ... (Similarity of right angled

triangles)
AD  BD : . .
* BD = DC ... (Corresponding sides of similar

triangles are in proportion)

-. BD?’=AD x DC

Q.7

Identify with reason, whether the following iIs a
Pythagorean triplet: (3, 5, 4)

SOLUTION:

32=9,5%=25,4°=16

532 +42=9+16=25

;32 +42=5
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The square of the largest number is equal to the sum
of the squares of the other two numbers.

Ans.: (3,5, 4) is a Pythagorean triplet.

Q.8

Identify with reason, whether the following is a
Pythagorean triplet: (10, 24, 27)

SOLUTION:

10%2 =100, 24° = 576, 272 =729

10% + 242 =100 + 576 = 676

10% + 242 # 272

The square of the largest number is not equal to the
sum of the squares of the other two numbers.

Ans.: (10, 24, 27) is not a Pythagorean triplet.

Q.9

In the given figure, Z MNP = 90°, seg NQ L seg MP,
MQ =9, QP =4, find NQ.




SOLUTION: N P

In A MNP, £ MNP =90° ... (Given)

seg NQ - hypotenuse MP ... (Given)

. By property of geometric mean

NQ?=MQ x PQ

S NQ?=9x4

- NQ? =36

S NQ =6 ...(Taking square roots on both the sides)
Ans.: NQ =6

Q.10

In figure, Z QPR = 90°. Seg PM - seg QR and Q — M
- R.PM =10, QM =8; find QR.
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SOLUTION:

InA QPR, Z QPR =90° ... (Given)
seg PM 1 hypotenuse QR ... (Given)
. By property of Geometric mean,
PM2=QM x MR

- 10°=8x MR

. MR = 100
. MR = 5

-~ MR =125
QR=QM+MR ...(Q-M-R)
-~ QR=8+125

~. QR =205
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Q. 11

See figure. Find RP and PS using the information
given in A PSR.

S P

30°

SOLUTION: *

In APSR, Z PSR =90°and £ SPR = 30°

. ZSRP =60° ... (Remaining angle of a triangle)
. APSR is a 30° - 60° - 90° triangle

. By 30° - 60° - 90° triangle theorem,

SR = % RP ... (Side opposite to 30°)
. g=1
C. 6= 5 X RP

S RP=6x2
s RP =12
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PS = \/; RP ... (Side opposite to 60°)
PS = \/2—5 X 12
PS =63

Ans.: RP =12 and PS = 6v/3

Q.12

Find the side and perimeter of a square whose
diagonal is 10 cm. .

SOLUTION: ¢ °

Let 0 ABCD be the given square.
AC=10cm

Let the side of the square be x cm.
s AB=BC=x cm
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InA ABC, L ABC=90° ... (Angle of a square)
. By Pythagoras theorem,

AC? = AB? + BC?

102 = X% + X2

-, 100 = 2x2

100
X*=—
2

- X2 =50
soX =52
.. AB =52 cm
~. Side of square is 5v/2 cm.
Perimeter of a square = 4 x side
=4x 5v2
=202 cm
Ans.: Side of a square is 5v2 cm and its perimeter is

202 cm




Q.13
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In figure, Z DFE is 90°, FG - ED. If GD =8, FG = 12,

find (1) EG (2) FD and (3) EF

8

12

E F

SOLUTION:

(1) In ADFE, Z DFE =90° ... (Given)
Seg FG - hypotenuse DE ... (Given)
. by property of geometric mean,
FG>=DG x EG
- 122=8x EG

12 x 12

s EG = 5

.. EG=18
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(2) In ADGF, Z DGF =90° ... (Given)
. By Pythagoras theorem,
FD? = DG? + GF?
. FD? = 82 + 122
. FD?> =64 + 144
. FD? =208
. FD = 4/13
(3) In A EGF, £ EGF = 90°
. By Pythagoras theorem,
EF? = EG? + GF?
. EF? =182 + 122
. EF?=324 + 144
. EF? =468
. EF=6V13
Ans.: EG = 18, FD = 4v/13 and EF = 613
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Q.14

Find the diagonal of a rectangle whose length is 35 cm
and breadth is 12 cm.

A D
5
B 35cm C
SOLUTION:

Let 0 ABCD be the given rectangle.
BC=35cmand CD =12 cm

InABCD, ZBCD =90° ... (Angle of a rectangle)
. By Pythagoras theorem,

BD? = BC? + CD?

. BD? = 35% + 12°

-. BD?=1225 + 144

. BD? = 1369
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. BD=37cm

Ans.: The diagonal of rectangle is 37 cm

Q.15

Walls of two buildings on either side of a street are
parallel to each other. A ladder 5.8 m long is placed
on the street such that its top just reaches the window
of a building at a height of 4 m. On turning the ladder
over to the other side of the street, its top touches the
window of the other building at a height 4.2 m. Find
the width of the street.

SOLUTION:
X Y
A E
5.8 m 5.8 m
5 ~
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In the figure, seg XB and seg YD represent the walls
of two buildings on either side of a street BD. Seg AC
represents the first position of the ladder and seg CE
represents the second position of the ladder.
AC=CE=58m,AB=4mand DE=42m

In A ABC, Z ABC =90°

. By Pythagoras theorem,

AC? = AB? + BC?

. 5.82=4°+BC?

. 33.64=16 + BC?

-.BC?=33.44-16

- BC?*=17.64

S BC=42m

In AEDC, £ EDC =90°

. By Pythagoras theorem,

CE? = DE? + CD?
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. 5.82=4.2%+ CD?

. CD?=5.82—-4.22

. CD*=33.64-17.64

-. CD?=16

S CD=4m

BD=BC+CD

~BD=42+4

. BD=82m

Ans.: Width of the street is 8.2 m.

Q. 16
In the figure, M is the midpoint of QR. £ PRQ = 90°,

prove that PQ? = 4PM? — 3PR?

P
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SOLUTION:

In A PRQ, ZPRQ=90° ...(Given)
. By Pythagoras theorem,

PQ? = PR? + QR? oee (1)

In APRM, Z PRM =90° ... (Given)
. By Pythagoras theorem,

PM? = PR? + RM? oo (2)

RM =~RQ ... (M is the midpoint of seg RQ) ... (3)

. PM2 = PR? + (% RQ)2 ... [From (2) and (3)]
:. PM?=PR? + {RQ?

Multiplying each term by 4 we get,

4PM? = 4PR? + RQ?

. 4PM? = 3PR? + (PR? + RQ?)

- 4PM? = 3PR? + PQ?

~. PQ? = 4PM2 - 3PR?
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Ans : PQ? = 4PM? — 3PR?
Q. 17
In A ABC, AB = 10, AC = 7, BC = 9 then find the

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

m/
e

B 9 C

SOLUTION:

Let seg CM be the median drawn from the vertex C
to side AB.

. M is the midpoint of side AB ... (by definition of a

median)
- AM=1aB=1x10=5
o 2 2 a

In A ACB, seg CM is the median,




. by Appollonius theorem,
AC? + BC? = 2CM? + 2AM*
. 72+ 92=2CM? + 2 (5)?

. 49 + 81 = 2CM? + 50

. 130 — 50 = 2CM?

. 2 _ 80
-, CM< = ,

-, CM? =40
. CM =2v10

25

Ans.: Length of the median drawn from point C to

AB is 2/10
Q.18

In the figure seg PS is the median of A PQR and PT L

QR. Prove that:

2
(1) PR? =PS? + QR x ST + (&)

(2) PQ?=PS2— QR x ST + (%)2
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Q T S R

SOLUTION:
Seg PS i1s the median of A PQR ... (Given)

*. QS =SR = QR (S is the midpoint of side QR) .. (1)

INAPTS, ZPTS=90° ... (Given)
.. by Pythagoras theorem,
PS2=PT2+ TS2 e (2)
(1) INAPTR, Z PTR is 90° ... (Given)
.. by Pythagoras theorem,
PR?=PT? + TR?
- PRZ=PT2+ (TS?+SR?) ... (T-S-R)
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. PR?=PT2+ TS? + 2ST.SR + SR? ... [(a + b)? =
aZ + 2ab + b?)]
., PR?= (PT2 + TS?) + 2ST.SR + SR?

PRZ—P52+25T( ) (QZR) .. [From (1) & (2)]

- PRZ=PS2+ QR x ST + (%)2
2) INAPTQ, ZPTQ is 90° ... (Given)
. by Pythagoras theorem,
PQ?=PT?+ TQ?
- PQ2=PT2+(Q$2-TS?)...(Q-T-5)
. PQ?=PT?+ QS?-2QS.TS + TS? ... [(a — b)* =
—2ab + b?)]
- PQ?=(PT2+ TS?) - 2QS.TS + Q%2

PQ? = PS? — 2Ts( ) (QZR) .. [From (1) & (2)]

PQ?=PS2— QR X ST + (%)2
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Q.19

In figure, point T is in the interior of rectangle PORS.
Prove that, TS? + TQ? = TP? + TR?

P Q
AP P> B
T
s R
SOLUTION:

Seg PS | seg QR ... (Opposite sides of rectangle)
.seg ASlsegBR...(P-A-SandQ-B-R)

also seg AB [ seg SR ... (Construction)

. 1 ASRB is a parallelogram ... (by definition)
ZS=90° ... (Angle of rectangle PSRQ)

- 0 ASRB is a rectangle ... (A parallelogram is a

rectangle, if one of its angles is a right angle)
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Z SAB =Z ABR =90° ... (Angles of a rectangle)

- seg TA L side PS and seg TB L side QR .. (1)
AS = BR ... (Opp. sides of rectangle are equal ... (2)
Similarly, we can prove AP = BQ eee. (3)
In ATAS, ZTAS=90° ... [From (1)]

. by Pythagoras theorem,

TS?=TA? + AS? .o (4)

In A TBQ, £ TBQ =90°

. by Pythagoras theorem,

TQ?=TB?+BQ? ... (5)
Adding (4) and (5) we get,

TS?2+ TQ?=TA? + AS? + TB? + BQ? .. (6)
InA TAP, £ TAP =09Q°

.. by Pythagoras theorem,

TP?=TA? + AP? eer (7)
InA TBR, £ TBR =90Q°
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. by Pythagoras theorem,

TR2=TB2 + BR? ... (8)
Adding (7) and (8) we get,

TP? + TR>=TA? + AP? + TB? + BR? ... (6)

- TP2+ TR2=TA2 + BQ? + TB2 + AS2 ... [From (2)
and (3)] veee (9)

. From (6) and (9) we get,

TS2+ TQ?=TP? + TR?

Q. 20

Do sides 7 cm, 24 cm, 25 cm form a right angled
triangle? Give reason.

SOLUTION:

7% =49, 24° = 576, 25° = 625

7%+ 242 =49 + 576 = 625

o 7%+ 242 = 252
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. By converse Pythagoras theorem, 7 cm, 24 cm, 25

cm form a right angled triangle.

Q.21

Find the height of an equilateral triangle having side

2a. A
SOLUTION:
2 2a
60° -
B D C

2a

Let the given eduilateral triangle be'ABC and seg AD
be the height.

ZB=60° ...(Angle of an equilateral triangle) ... (1)
In A ADB,

Z ABD + ZBAD + Z ADB =180° .. (Sum of all angles
of a triangle is 180°)
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- 60 + £ BAD + 90 = 180° ... [From given and (1)]
. Z BAD + 150 = 180°

= £Z BAD =180° - 150°

-. Z BAD = 30°

. A ADB is a 30° - 60° - 90° triangle

. By 30° - 60° - 90° triangle theorem,

AD = \/2—5 X AB ... (Side opposite to 60°)

AD:\/Z—§x2a

.. AD =+/3a
Ans.: Height of an equilateral triangle is v/3a

Q. 22
Find the length of the hypotenuse of a right angled
triangle if remaining sides are 9 cm and 12 cm.

SOLUTION:
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9cm

H

Let A ABC be givenB right alrzlgled trlcangle

ZB=90° AB=9cmand BC =12 cm

In A ABC, £ ABC =90°

. By Pythagoras theorem,

AC? = AB? + BC?

s AC? =92 + 12°

- AC? =81+ 144

. AC? =225

S AC=15cm

Ans.: Length of hypotenuse of right angled triangle is

15 cm.

Q. 23
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Side of an isosceles right angled triangle is x. Find its
hypotenuse.
SOLUTION:

1 L]
Il

B X C

Let A ABC be given isosceles right angled triangle
AB=BC=x,£B=90°
In A ABC, L ABC=90° ... (Given)

. By Pythagoras theorem,

AC? = AB? + BC?

s AC2 = X2 + X°

. AC? = 2x°

. AC =+/2x

Ans.: Length of hypotenuse AC is v/2x
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Q. 24

Find the diagonal of a rectangle whose length is 16 cm
and area is 192 sg. cm
SOLUTION: ’

B 16 em c
Let O ABCD Dbe the given rectangle.

BC =16 cmand A (0 ABCD) =192 sg. cm
Area of a rectangle = length x breadth

-. A(OABCD)=ABxBC

. 192 = AB x 16

- AB =12
16

- AB =12 cm
INnAABC L ABC=90° ... (Angle of a rectangle)
. By Pythagoras theorem,
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AC? = AB? + BC?

- AC?=12% + 167

- AC? =144 + 256

-. AC% =400

= AC=20cm

Ans.: Diagonal of the rectangle is 20 cm.

Q. 25

Find the length of the side and perimeter of an

equilateral triangle whose height is v/3 cm.
SOLUTION: "

Luag/\

/ 60°
A

B

1
[
C

D

Let A ABC be given equnateral triangle and seg AD
be its height.
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AD =+/3 cm
ZB=60° ... (Angle of an equilateral triangle) ... (1)
In A ADB,
Z ADB + Z ABD + Z BAD = 180° ... (Sum of all
angles of a triangle is 180°)
= 90° + 60°+ £ BAD = 180°
. 150 + Z BAD =180°
-. Z BAD = 30°
. AADB is a 30° - 60° - 90° triangle
. By 30° - 60° - 90° triangle theorem,

AD = \/2—§ AB ... (Side opposite to 60°)

.'.\/_=\/z—§AB

2 X3
V3

S.AB=2cm

- AB =

. Side of an equilateral triangle is 2 cm
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Perimeter of A ABC =3 x side
=3 X AB
=3X2
=6cm
Perimeter of equilateral triangle is 6 cm.
Ans.: Side of an equilateral triangle i1s 2 cm and its
perimeter is 6 cm.
Q. 26
In A ABC, seg AP is a median. If BC = 18, AB? + AC?
= 260, find AP. :
SOLUTION:

18

BC =18 .... (Given)
BP = % BC .... (P is the midpoint of seg BC)




. BP=2x18
= BP =9
In A ABC, seg AP is the median ... (Given)
. By Appollonius theorem,
AB? + AC? = 2AP? + 2BP?
~. 260 = 2AP2 + 2 (9)?
. 260 = 2AP? + 162
. 2AP? =260 - 162
. 2AP% =98
98

: 2 28
s AP = 5

r. AP? = 49
AP =7
Q.27

39

A ABC is an equilateral triangle. Point P is on base

BC such that PC = % BC. If AB = 6 cm, find AP.
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SOLUTION:
Draw seg AM - side BC such that B— M - C

A ABC is an equilateral triangle.

. AB =BC = AC =6 cm ... (Sides of an equilateral
triangle) ... (1)

Z C=060°... (Angle of an equilateral triangle) ... (2)
In A AMC,

Z AMC + Z ACM + Z MAC = 180° ... (Sum of all
angles of a triangle is 180°)

s 90°+60°+ L MAC=180°... [From (1) and (2)]




41

- 150+ £ MAC = 180°

-. Z MAC = 180° - 150°

-. £ MAC = 30°

. AAMC is a 30° - 60° - 90° triangle

. By 30° - 60° - 90° triangle theorem,

AM =¥ AC ... (Side opposite to 60°)

;AM:§XG

.. AM = 3+/3 cm

MC = % BC ... (Side opposite to 30°)
MC:%X 6 ...[From(1)]

.. MC=3cm

PC=2BC  ...(Given)

- PC= % X6 ...|[From (1)]

S PC=2cm




42

MP +PC=MC (M-P-C)
S MP+2=3

S MP=3-2

S MP=1cm

In A AMP, Z AMP = 90° ... (Construction)
. By Pythagoras theorem,
AP? = AM? + MP?

~ AP?=(3v3)" + 12

s APZ=27+1

. AP2=28

s APP=4x7

. AP =27 cm

Q. 28

From the information given in the figure prove that

PM =PN =+3a




Proof: — & ——f
PQ=PR=QR=QM=RN =a.... (Given) ... (1)

Consider A PMR,

QM =QR ... [From (1)]

. seg PQ is the median

. By Appollonius theorem,

PM? + PR? = 2PQ? + 2QM?

s PM? +a%=2a’+2a° ... [From (1)]
- PM?=4a° - a?

. PM? = 3a?

.. PM2=+/3 a

Similarly, we can prove PN =+/3 a

43
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~PM=PN=+3a

Q.29

Prove that the sum of the squares of the diagonals of a

parallelogram is equal to the sum of the squares of its

sides. A b

Given:

(1) 0 ABCD i | parallelograr ¢

(i1) Diagonals AC and BD intersect at O

To Prove: AC? + BD? = AB? + BC? + CD? + AD?
Proof:

0 ABCD is a parallelogram ... (Given)

. CD=AB... (1) and

AD = BC ... (2) (Opposite sides of a parallelogram
are equal)
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Also, AO =OC =2 AC ... (3)

BO=0D= % BD ... (4) (Diagonals of

parallelogram bisect each other)
In A ABC, seg BO is the median ... (By definition)

. By Appollonius theorem,
AB? + BC? = 2BO?+ 20C?
1 2 1 2
;. AB?+BC?=2(3BD) + 2(3AC) ... [From (3)
and (4)]
5. AB?+BC?=2x ; BD? + 2 x 5 AC?
:. AB?+BC? =3 BD? + - AC?
Multiplying each term by 2 we get,
2AB? + 2BC? = BD? + AC?
. AB? + AB? + BC? + BC? = BD? + AC?

. AB?+ CD?+ BC? + AD?=BD? + AC?... [From (1)
and (2)]
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-, AB2+ BC2+ CD? + AO?=BD?+ AC?0OR
AC?2+ BD?=AB? + BC?2 + CD? + AD?
Q. 30

Pranali and Prasad started walking to the East and to
the North respectively, from the same point and at the
same speed. After two hours, distance between them

was 15v/2 km. Find their speed per hour.
SOLUTION:

C

A B
In the figure, Point A represents the point from where
Pranali and Prasad start walking. Seg AB represents
the path of Pranali and seg AC represents the path of
Prasad.

S
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After 2 hours, Pranali reaches point B and Prasad
reaches point C.

BC = 15v2 km

Pranali and Prasad are walking at the same speed.
Let the speed be x km/hr.

We know, distance covered = speed x time

. distance AB =x x 2

~. AB = 2x

also distance AC = x x 2

- AC =2x km

In right angled A CAB, by Pythagoras theorem,
BC? = AC? + AB?

- (15v2)? = (2x)? + (2%)?

5225 X 2 = AX% + 42

;o 8x2=225x%2

) _ 225X 2
Xc =
8
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X% ===
4
15
2
S X=175

Ans.: The required speed is 7.5 km/hr.
Q.31

Sum of the squares of adjacent sides of a
parallelogram is 130 sg. cm. and length of one of its
diagonals is 14 cm. Find the length of the other

diagonal.
A D

SOLUTION:

Let O ABCD be the given parallelogram. Let
diagonals AC and BD intersect at point O.
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AB? + BC?=130sq.cm and AC = 14 cm

AO = % AC ... (Diagonals of parallelogram bisect each
other)

AO:%XM

S AO=7cm
In A ABC, seg BO is the median ... (By definition)
. By Appollonius theorem,
AB? + BC? = 2BO? + 2A0*?
- 130 =2BO? + 2 (7)?
. 130 =2BO? + 2 x 49
. 130 =2BO? + 98
. 2BO?=130-98
. 2BO? =32
32

: 2 32
. BO =

. BO*=16




S.BO=4cm

50

BO = % BD ... (Diagonals of parallelogram bisect each

Ans.: Length of other diagonal of parallelogram is 8

other)

- 4=1BD
2

.. BD=8cm

cm.

Q. 32

In an isosceles triangle, length of the congruent sides
IS 13 cm and its base is 10 cm. Find the distance
between the vertex opposite the base and the centroid.

SOLUTION:

15cm

A

13 cm




o1

Let A ABC be the given isosceles triangle.
AB=AC=13cm,BC=10cm

Draw seg AM - side BC such that B— M —C

In A AMB and A AMC,

Z AMB = Z AMC =90° ... (Construction)
Hypotenuse AB = hypotenuse AC ... (Given)

Side AM = side AM ... (Common side)

. AAMB = A AMC ... (By hypotenuse side theorem)

seg BM = seg CM ... (Congruent side of a
congruent triangle) ... (1)

* BM=CM=_BC

* BM=CM=2x 10

S BM=CM=5cm

In A AMB, Z AMB =90° ... (Construction)
. By Pythagoras theorem,




AB? = AM? + BM?
. 132 = AM? + 52
- AM? = 132 — 52
- AM? =169 - 25
- AM? = 144
S AM =12 cm
Now, BM =MC ... [From (1)]
.. seg AM is also the median ... (By definition)
. centroid G lies on it

By centroid property of triangle,

AGz%AM
2
S AG=8cm

52

Ans.: The distance between the vertex opposite the

base and the centroid is 8 cm.
Q. 33
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In a trapezium ABCD, seg AB | seg DC, seg BD 1 seg
AD, seg AC - seg BC, if AD = 15, BC = 15 and AB =
25. Find A (O ABCD).

25

SOLUTION:

In A ADB, Z ADB is 90° ... (Given)
. By Pythagoras theorem,

AB? = AD? + BD?

. 252 =15%+ BD?

. BD? =252 - 152




. BD? =625 — 225
. BD? =400

-. BD =20
Similarly, AC =20

54

Draw seg DM - side AB such that A — M — B and seg

CN -1 side AB such that A— N - B
A (AADB)=>x BD x AD

. A(AADB)=>x 20 x 15

. A (A ADB) =150 sqg units

also, A (A ADB) =5 x AB x DM

:. A(AADB) = x 25 x DM

s 150:%x 25 x DM

150 x 2
25

. DM =12

. DM =




Similarly, CN =12

In A DMA, Z DMA =90° ... (Construction)
. By Pythagoras theorem,

AD? = DM? + AM?

. 152 =12%2 + AM?

s AM?=225 - 144

- AM? =81

. AM =9

Similarly BN =9

AM + MN + NB = AB (A—M —Nand M —-N — B)
.9+ MN+9=25

. 18 + MN =25

" MN=25-18

~MN=7

55

In O DCNM, seg DC | seg MN ... (seg DC | seg AB

and A—M -N -B)
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seg DM [ seg CN ... (Perpendiculars to same line are
parallel)

. O DCNM is a parallelogram ... (By definition)

. DC=MN =7 ... (Opposite sides of a parallelogram
are equal)

Area of a trapezium = % X sum of parallel sides x
height

:. A(0ABCD) =7 X (AB + CD) x DM
. A(DABCD)=7x (25+7) x 12

- A(0ABCD)=32x6

- A (0ABCD) =192 sq units

Q. 34

In the figure, A PQR is an equilateral triangle. Point S
IS on seg QR such that QS = % QR. Prove that 9PS? =
7PQ%.
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|
1
|
I
|
|
|
|
|
|
|
|
N

jo)
w
-
X

Proof:
Draw seg PT - side QR such that Q - T - R
A PQR is an equilateral triangle

-. PQ=QR =PR.... (Sides of an equilateral triangle
are equal) ... (1)

£ Q=060°... (Angle of an equilateral triangle) ... (2)
In APQT,

ZPTQ+ZPQT +ZQPT=180°... (Sum of all
angles of a triangle is 180°)

s 90°+60°+ £ QPT =180° ... [From construction
and (1)]

~. 150 + Z QPT = 180°
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- Z QPT =180° - 150°
o £ QPT =30°
- APQT i1sa30°-60°-90°triangle
. by 30° - 60° - 90° triangle theorem,
PT =22 PQ ... (Side opposite to 60°)

QT = % PQ ... (Side opposite to 30°)
QS+ST=QT...(Q-S-T)

.1 _1
..BQR+ST—2PQ

. 3PQ+ST=2PQ... [From (1)}
.oTr=1pp_1

s ST = 5 PQ 3 PQ

_ 3PQ - 2PQ
B 6

. gT =20
oo ST = :

oo ST

INAPTS, ZPTS =90° ... (Construction)
. By Pythagoras theorem,




PS?=PT? + ST?

<= (Fre) + ()

_3PQ* | PQ?
4 T 36

. PS?

_ 27PQ%+ PQ?

. PS?
36

_28PQ?

. pPQ2
. PS 26

7PQ?
9

:. 9PS? = 7PQ?

Q.35

Seg PM is a median of A PQR. If PQ =40, PR =42
and PM = 29, find QR.

r PS?=

40 42
29

59




SOLUTION:

In A PQR, seg PM is the median ... (Given)
.. by Appollonius theorem,

PQ? + PR? = 2PM? + 2QM?

s 40% + 422 =2 (29)? + 2QM?

. 1600 + 1764 = 2 x 841 + 2QM?

. 3364 = 1682 + 2QM?

. 2QM? = 3362 — 1682

~. 20M? = 1682

1682

. 2
L QM2=22

. QM? =841
-, QM =29

QM = % QR ... (M is the midpoint of seg QR)

£ 29=2QR

60




-~ OR=29x 2
~. OR =58
Q. 36

61

See adjoining figure. Find RP and PS using the

information given in APSR.

S

|

Solution: "

In APSR, £S5 =90°, £P = 30° [Given]
~ £R = 60° [Remaining angle of a triangle]

~ APSR is a 30° — 60° — 90° triangle.
RS = % RP ... [Side opposite to 30°]

1
..G—ERP

s~ RP=6x2=12 units

30°
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Also, PS = \/2—5 RP ... [Side opposite to 60°]

_V3
T2

= 6+/3 units
~ RP =12 units, PS = 6+/3 units

X 12

Q. 37
In AABC, point M is the midpoint of side BC. If

AB2 + AC2 =290 cm, AM =8 cm, find BC.

A

SOLUTION:B
In AABC, point M is the midpoint of side BC. [Given]
~ seg AM is the median.

s~ AB%+ AC?=2 AM? + 2 MC? [Apollonius theorem]
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s 290 =2 (8)? + 2 MC?

. 145 = 64 + MC? ... [Dividing both sides by 2]

» MC?=145-64

. MC?=381

. MC =+/81 ... [Taking square root of both sides]
MC =9cm

Now, BC =2 MC ... [M is the midpoint of BC]

=2x%x9

~ BC=18cm

Q. 38

In AABC, 4C is an acute angle, seg AD L seg BC.
Prove that: AB?2=BC?+ A?-2 BC x DC.

Given: 2C is an acute angle, seg AD 1 seg BC.
To prove: AB2=BC?+ AC?—-2BC x DC

SOLUTION:

Proof:

~ LetAB=c,AC=Db,AD=p
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~ BC=a,DC =X P
BD+DC:BC...[B—D—C]B — : —
~» BD=BC-DC « 2
~BD=a-x

In AABD, 2D =90° ... [Given]

AB? = BD? + AD? ... [Pythagoras theorem]
s~ c2=(a-Xx)?+ [P ... ()

s C% = af—2ax + x% + [PY]

In AADC, 2D =90° ... [Given]

AC? = AD? + CD? ... [Pythagoras theorem]
. b2 — p2 + [XZ]

s p2 = b2 — [XY] (ii)

s €% = a%—2ax + x% + b? — x2... [Substituting (ii) in (i)]
~C%=af+ b? - 2ax

s~ AB?2=BC?+ AC°-2BC xDC
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Q. 39
In AABC, £ACB is an obtuse angle, seg AD L seg

BC. Prove that: AB?= BC?+ AC?+ 2 BC x CD.
Given: £ACB is an obtuse angle, seg AD 1 seg BC.
To prove: AB>=BC?+ AC?+ 2BC x CD

SOLUTION:

A

p b :

—

D X C a B
Let AD=p, AC=b, AB=c,
BC =a, DC =x
BD=BC+DC...[B-C-D]
~BD=a+Xx

In AADB, 2D =90° ... [Given]
AB? = BD? + AD? ... [Pythagoras theorem]
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~cl=(a+x)?+p?... (i)

s C%=al + 2ax + X2 + p?

Also, in AADC, 2D =90° ... [GIven]

AC? = CD? + AD? ... [Pythagoras theorem]

o b?2=x2+ p?

s p?=b?—x2... (ii)

s C%=a + 2ax + X2 + b?—x2 ... [Substituting (ii) in (i)]
~ C% = a% + b? + 2ax

~ AB?=BC?+ AC?+2BC x CD

Q. 40

Do sides 7 cm, 24 cm, 25 cm form a right angled
triangle? Give reason.

SOLUTION:

The sides of the triangle are 7 cm, 24 cm and 25 cm.
The longest side of the triangle is 25 cm.

s (25)? =625

Now, sum of the squares of the remaining sides Is,
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(7)% + (24)? = 49 + 576 = 625
n (25)2= (1) + (24)?

. Square of the longest side is equal to the sum of the
squares of the remaining two sides.

. The given sides will form a right angled triangle
[Converse of Pythagoras theorem]

Q.41

Find the length of a diagonal of a rectangle having
sides 11 cm and 60 cm.
SOLUTION: A

11

—
B 60 C

Let [JABCD be the given rectangle.
AB=11cm,BC=60cm

In AABC, 2B =90° ... [Angle of a rectangle]
. AC?=AB?+ BC?... [Pythagoras theorem]
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s~ AC? =112 + 602
s~ AC? =121 + 3600
s~ AC? =3721

3721 ... [Taking square root of both sides]
s~ AC=61cm
~ The length of the diagonal of the rectangle is 61 cm.
Q. 42

A side of an isosceles right angled triangle is x. Find

its hypotenuse. ’

SOLUTION:

Q X R
Let A PQR be the given right angled isosceles triangle.
PQ=QR=x

In APQR, £Q =90° ... [Pythagoras theorem]
. PR?=PQ?+ QR?
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- PR2 =2+ %2
v PR? = 2x2
. PR =+/2x2 ... [Taking square root of both sides]
» PR = xv/2 units

The hypotenuse of the right angled isosceles

triangle is xv/2 units.
Q. 43

In APQR, PQ =8, QR =+/5, PR =v/3.Is A POR a
right angled triangle? If yes, which angle is of 90°7?
SOLUTION:

Longest side of APQR = PQ =+/8
PQ? = (V8) =8
Now, sum of the squares of the remaining sides Is,
QR? +PR?=(V5)" + (V)
.. QR?+PR?=5+3
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.. QR?+PR? =38

~ PQ? = QR? + PR?
~ Square of the longest side is equal to the sum of the
squares of the remaining two sides.
~ A POQR is a right angled triangle. [Converse of
Pythagoras theorem]

Now, PQ Is the hypotenuse.

s~ £ PRQ =90° [Angle opposite to hypotenuse]

s~ A PQR is a right angled triangle in which 2 PRQ is
of 90°

Q.44

In AABC, seg AD 1 seg BC and DB = 3 CD. Prove
that: 2 AB2=2 AC2 + BC2

Given: seg AD 1 seg BC and DB =3CD R

To prove: 2AB2 = 2AC? + BC?
SOLUTION:

DB =3CD ... (i) ... [Given]
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In AADB, £ADB =90° ... [Given]

. AB?= AD? + DB?... [Pythagoras theorem]
. AB2= AD? + (3CD)?... [From (i)]

s AB2= AD? + 9CD?.... (ii)

In AADC, £ ADC =90° ... [Given]

~ AC? = AD? + CD? [Pythagoras theorem]

. AD?=AC?-CD?... (iii)

AB? = AC? - CD? + 9CD~? ... [From (ii) and(iii)]
s AB?=AC?+8CD?... (iv)
CD+DB=BC...[C-D-B]

~ CD+3CD=BC...[From (i)]

~ 4CD =BC

» CD=""... (V)

AB2 = AC? + 8(%)2 ... [From (iv) and (v)]

. 2 _ 2 BC?
~ AB°= AC* + 8 x »
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. AB?2= AC2 +BE
2

. 2AB?% = 2AC? + BC? ...[Multiplying both sides by 2]
Ans : 2AB? = 2AC? + BC?

Q. 45

In acute angled triangle ABC, seg BD - seg BC, B - D
— C, £ B < 90° then prove that AC? = AB? + BC? —
BC?-2BC.BD .

SOLUTION:

In A ADB, Z ADB =9(0°

. By Pythagoras theorem,
AB?=AD?+BD?... (1)

In A ADC, £ ADC =90°
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. By Pythagoras theorem,

AC? = AD? + DC?

~. AC2= AD?+ (BC?>-BD? ... (B-D-C)

. AC?=AD? + BC?-2BC.BD + BD?

. AC? = (AD? + BD?) + BC2 - 2BC.BD

-. AC?=AB?+BC?-2BC.BD ... [From (1)]
Q. 46
In obtuse angled A ABC, Z B > 90°, if seg AD - side

BC and D — B — C, then prove that AC? = AB? + BC? +
2 BC.DB A
SOLUTION:

—

D B C

In A ADB £ ADB = 90°
. By Pythagoras theorem,




74

AB?=AD?+ DB?... (1)

In A ADC, £ ADC =90°

. By Pythagoras theorem,

AC? = AD? + DC?

. AC2= AD? + (DB? + BC?) ... (D -B - C)

-. AC?=AD?+ DB?+ 2 DB.BC + BC?

. AC?=(AD? + DB?) + BC? + 2DB.BC

.. AC?2=AB?+BC?+2 BC.DB... [From (1)]
Q. 47

Find AB and BC with the help of information given in
figure. A

—

D C

SOLUTION:
AB =BC ... (Given)
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£ BAC =435°

~ AB=BC== x AC

V2
1
== X /8
1
—ﬁ XZ\/E
=2
. AB=BC=2
Q. 48

In the figure, M is the midpoint of QR. Z PRQ = 90°,
Prove that PQ? = 4PM? — 3PR?

P

——
——
——
=

=
<

SOLUTION: .

INnAPRQ, ZPRQ=90° ... (Given)
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. By Pythagoras theorem,

PQ? = PR? + QR? oo (1)
InAPRM, ZPRM =90° ... (Given)
. By Pythagoras theorem,

PM? = PR? + RM? e (2)

RM =~ RQ ... (M is the midpoint of seg RQ) ... (3)

. PM2 = PR? + (% RQ)2 ... [From (2) and (3)]
s PM?= PR’ + S RQ?

Multiplying each term with 4 we get,

4PM? = 4PR? + RQ?

- 4PM? = 3PR? + (PR? + RQ?)

- 4PM2=3PR?+PQ? ... [From (1)]

- 4PM? - 3PR?=PQ? OR

PQ? = 4PM? — 3PR?




Q. 49

In A ABC, point M is the midpoint of side BC. If AB?
+ AC? =290 cm?, AM =8 cm, find BC

A

B M C

SOLUTION:

In A ABC, seg AM is the median ... (Given)
. By Appollonius theorem,

AB? + AC? = 2AM? + 2BM?

. 290 =2 (8)° + 2BM?

. 290 =128 + 2BM?

. 290 — 128 = 2BM?

. 2BM? =162

. BM?=81

77
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S.BM=9cm

1

BM = 5 BC ... (M is the midpoint of side BC)

1

. BC=18cm
Q. 50

INARST, £S5=90° £ T=30° RT =12 cm, then find
RS and ST R

12 cm

30°

SOLUTION: > !
In A RST,

L RST + £ZSRT + ZRTS=180°... (Sum of all angles
of a triangle is 180°)

-0 90°+ L SRT + 30° =180°
s £LSRT +120°=180°
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-. Z SRT =180° - 120°

- £ SRT =60°

~. ASRT is a 30°-60°-90°triangle

. By 30° - 60° - 90° triangle theorem,
RS = % RT ... (Side opposite to 30°)

RS:% X 12

S.RS=6Ccm

V3

ST:7

RT ... (Side opposite to 60°)

STz? X 12

- ST=6+/3cm
Ans.: RS=6cm and ST = 6v/3 cm




