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Hlustrative Example: 1llustrative Example provides a detailed approach towards
solving a problem.

Smart Check: Smart Check is a technique to verify the answers. This is our attempt to

cross-check the accuracy of the answer. Smart check is indicated by @ symbol.

@

o

Activities for Practice: In this section we have provided multiple activities for practice
in accordance with the latest paper pattern.

One Mark Questions: Type A consists of Multiple Choice Questions (which either
require short solutions or direct application of mathematical concepts).

Type B consists of questions that require very short solutions with direct application
of mathematical concepts.

8

.

Additional Problems for Practice: In this section we have provided ample practice
problems for students. It also has Solved examples from the textbook, which are
indicated by “+”.

Chapter Assessment: This section covers questions from the chapter for
self-evaluation purpose. This is our attempt to offer students with revision and help
them assess their knowledge of each chapter.

-

.

Challenging Questions: In light of the importance of specific questions in board
examination, we have created a separate section of Challenging Questions for additional
practice to boost the exam score

Important Theorems and Formulae: Important Theorems and Formulae given at
the end of the book include all the key formulae and theorems in the chapter. It offers
students a handy tool to solve problems and ace the last minute revision.

&

Question Paper: Model Question Paper is provided for the students to know about the
types of questions that are asked in the Board Examinations.

OR Codes:

*  Answer Keys of Chapter Assessment

*  Solution of Model Question Paper.
*  Solution to Board Question Paper of March 2024
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Evaluation Scheme

Academic year 2019 - 2020 and onwards

Mathematics - Part I 40 Marks Written Examination Time: 2 hours
Mathematics - Part 11 40 Marks Written Examination Time: 2 hours
Internal Evaluation 20 Marks

Total "100 Marks

The scheme of internal evaluation will be as follows:

° 2 Homework assignments [one based on Mathematics Part — I and one based on Mathematics Part — II
(5 Marks each) — 10 Marks]

° Practical Exam / MCQ Test (Part I — 10 Marks and Part II — 10 Marks) - These 20 marks are to be converted
into 10 Marks.

[ PAPER PATTERN ]

uestion . Total Marks with
© No. Type of Questions Marks option

(A) Solve 4 out of 4 MCQ (1 mark each) 04 04

1.
(B) Solve 4 out of 4 subquestions (1 mark each) 04 04
(A) Solve 2 activity based subquestions out of 3 (2 marks each) 04 06

2.
(B) Solve any 4 out of 5 subquestions (2 marks each) 08 10
(A) Solve 1 activity based subquestion out of 2 (3 marks each) 03 06

3.
(B) Solve any 2 out of 4 subquestions (3 marks each) 06 12
Solve any 2 out of 3 subquestions (4 marks each) [Out of

4 08 12

' textbook]

S. Solve any 1 out of 2 subquestions (3 marks each) 03 06

Total Marks 40 60

The division of marks in question papers as per objectives will be as follows:

Distribution of Marks Objectives Maths — 11
Easy Questions 40% Knowledge 20%
Medium Questions 40% Understanding 30%
Difficult Questions 20% Application 40%
Skill 10%

[Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04]



[ Topic-wise weightage of marks]

S. No. Topic Name Mz::;)k;ov:llth
1 Similarity 10
2 Pythagoras Theorem 07
3 Circle 12
4 Geometric Constructions 07
5 Co-ordinate Geometry 07
6 Trigonometry 07 |
7 Mensuration 10 !
Total 60

Note: In the topic-wise weightage of marks given in the above table, flexibility of maximum 2 marks is

permissible.
o------(_CONTENTS )------

No. Topic Namei N 4 Page No.
1 Similarity | ) 1
2 Pythagoras Theorem - 30
3 Circle 4 53
4 Geometric Constructions A N\ 103
5 Co-ordinate Geometry v 131
6 Trigonometry A ¢ 165
7 Mensurationj 9 v 186

ChallengnguestTons 214

‘ Imgortgf he(;rems and Formulae 232

‘ anvg 241

. \ M;el Question Paper Part - 11 249

Board Question Paper: March 2024
(Solution in pdf format through QR code)

253

Note: o Smart check is indicated by @ symbol.
o Solved examples from textbook are indicated by “+”.
e Intext and Activity/Project based questions from the textbook are indicated by “#”.

® Steps of construction are provided in Chapters for the students’ understanding.
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Pythagoras Theorem

Let’s Study

e Pythagorean triplet
e Similarity and right angled triangles

e Theorem of geometric mean

e Pythagoras theorem
*  Application of Pythagoras theorem

*  Apollonius theorem

Pythagoras theorem:

In a right angled triangle, the R
square of the hypotenuse is
equal to the sum of the P Q

squares of the remaining two
sides.

In APQR, ZPQR = 90°
PR’ =PQ’ + QR?

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 a
Pythagorean triplet.

# Example: Verify that (3, 4, 5), (5, 12, 13),
@8, 15, 17), (24, 25, 7) are Pythagorean
triplets.

(Textbook pg. no. 30)

Solution:

i, Here, 5°=25
3 +4=9+16=25
55=3"+4
The square of the largest number is equal to the
sum of the squares of the other two numbers.
3,4, 5 is a Pythagorean triplet.

ii.  Here, 13*=169
574127 =25+ 144 =169
132 =57 +12°
The square of the largest number is equal to the
sum of the squares of the other two numbers.
5,12, 13 is a Pythagorean triplet.

iii. Here, 17° =289

8%+ 15% = 64 +225 =289

17° = 8% +15°

The square of the largest number is equal to the

sum of the squares of the other two numbers.

8,15, 17 is a Pythagorean triplet.

iv.  Here, 25° =625
7*+247=49 + 576 = 625
252 =7%+24
The square of the largest number is equal to the
sum of the squares of the other two numbers.
24, 25, 7 is a Pythagorean triplet.

@ Something More

Formula for Pythagorean triplet:
If a, b, ¢ are natural numbers and a > b, then [(a2 + bz),
(a® — b%), (2ab)] is a Pythagorean triplet.

Proof:
(@ +b)? =a*+2a%7 +b* ..(0)
(a®—b)* =a’—2a’b* + b’ ...(iD)
(2ab)* = 4a’b’ ....(iii)

Now, (a* + 2a’b”* + b*) = (a* - 2a’0” + b*) + 4a’b’
(a® + b’)*= (a’ — b>)*+ (2ab)’

...[From (i), (ii) and (iii)]
[(a2 + bz), (a2 - bz), (2ab)] is a Pythagorean
triplet.

The above formula can be used to get various
Pythagorean triplets.

# Assign different values to a and b and obtain
5 Pythagorean triplets.
(Textbook pg. no. 31)
Solution:
1. Leta=2,b=1
A +b=2"+1"=4+1=5
a’ b =2"-1"=4-1=3
2ab=2x2x1=4
(5, 3, 4) is a Pythagorean triplet.
ii. Leta=4,b=3
a’+b =4"+3"=16+9=25
2’ b =4-3"=16-9=7
2ab=2x4x3=24
(25,7, 24) is a Pythagorean triplet.
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Chapter 2: Pythagoras Theorem
iii. Leta=5,b=2 # Activity:
2 2 _ g2 2 _ —

a +tb =5+2"=25+4=29

a’—b*=5"-2"=25-4=2]

2ab=2x5x%x2=20

(29, 21, 20) is a Pythagorean triplet. x Z

iv. Leta=4,b=1
a+b’=4+1"=16+1=17
a’-b=4-1’=16-1=15 y X
2ab=2x4x1=8

Take two congruent right angled triangles. Take

(17, 15, 8) is a Pythagorean triplet. another isosceles right angled triangle whose
""""""""""""""""""""""""""""""""""""""""" congruent sides are equal to the hypotenuse of
V. Lzet 32:9, 13 = 72 the two congruent right angled triangles. Join

a+b’=9"+7"=81+49=130 these triangles to form a trapezium.

a’-b’=9"-7*=81-49=32

2ab=2 %9 x 7 =126 Area of the trapezium = % x (sum of the lengths

(130, 32, 126) is a Pythagorean triplet. of parallel sides) x height
[Note: Numbers in Pythagorean triplet can be written Using this formula, equating the area of
in any order.] trapezium with the sum of areas of the three
right angled triangles prove the theorem of
=) Let’s Recall Pythagoras. (Textbook pg. no. 32)
Proof:

° Theorem of 30° — 60° — 90° triangle:

A
If the acute angles of a right C
angled triangle are 30° and 60°, E
then the side opposite to 30° F0d
angle is half of the hypotenuse X v
and the side opposite to 60°
. NE) .
1 = t th ,
angle 1s 5 1mes e - 60° B ’ ¢ . D
hypotenuse. A B O
If in AABC, ZA = 90°, /B = 60°, ZC = 30°, In AABC, Af =90
then AB = %BC and AC = % BC. ' A(AABC) 3 XX
. Converse of 30° — 60° — 90° theorem: - A(AABC) =%xy -(1)
In a right angled triangle, A
if one side is half of the Similarly, A(AEDC) = L xy ....(ii)
hypotenuse, then the 2
angle opposite to that In AACE, ZC =90°
side is 30°, . AMACE)=1 x z x z
Ifin AABC, ZABC=90°, g C 2
1
AB = 2 AC, then ZACB = 30° © AMACE) =27 ...(iii)
o Theorem of 45° — 45° — 90° triangle: CABDE is a trapezium.
If the acute angles of . A(JABDE)=1x(AB+ED)x (BD)
a right angled 2
triangle are 45° and 459 _ 1
45°, then each of the —Ex(x+y)><(x+y)
dicul id
perpe? fewtat - sides A(UABDE) =1 (x+y) ...(iv)
is —= times the 2
V2 500 45N But, A(UABDE)
hypotenuse. - = A(AABC) + A(AEDC) + A(AACE)

If in AABC, ZB =90°, ZA = ZC =45°, then

AB=BC= —_AC.
V2 ...[From (i), (i), (iii) and (iv)]

1 2 1 1 1 2
—(x+ = _—xyt—xyt—z
2( ») AT AR

[
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(x+y)2 =xy+xy+ z QS _ RS {Corresponding sides
X2y +y =2y +7 PS QS ""| of similar triangles
X4y =7 QS*=PS x SR
The theorem of Pythagoras is proved. seg QS is the geometric mean of seg PS and
Pythagoras Theorem

Similarity and right angled triangle

Theorem: In a right angled triangle, if an altitude is
drawn to the hypotenuse, then the two
triangles formed will be similar to the
original triangle and to each other.

[Mar 2013]
Given: In AABC, ZABC =90°,
seg BD L hypotenuse AC, A-D—C.
To prove: AABC ~AADB, A
AABC ~ ABDC,
AADB ~ ABDC,
Proof: D
In AABC and AADB, B C
ZABC = ZADB
...[Each angle is of measure 90°]
/ZBAC = Z/DAB ...[Common angle]
AABC ~ AADB ...(1)[AA test of similarity]
In AABC and ABDC,
ZABC = ZBDC
...|Each angle is of measure 90°]
Z/ACB = /BCD ...[Common angle]
AABC ~ ABDC ...(11) [AA test of similarity]
AADB ~ ABDC ...(1i1)[From (i) and (ii)]

AABC ~ AADB ~ ABDC
...[From (i), (i1) and (iii)] [ Transitivity]

Theorem of geometric mean

Theorem: In a right angled triangle, the
perpendicular segment to the
hypotenuse from the opposite vertex is
the geometric mean of the segments into
which the hypotenuse is divided.

Given: In APQR, ZPQR = 90°, a
seg QS L hypotenuse PR.
To prove: QS°=PS x SR S
Proof: P Q
In APQR, £ PQR = 90° ,
seg QS L hypotenuse PR } ---[Given]
ARSQ ~ AQSP

...[Similarity of right angled triangles]

Theorem: In a right angled triangle, the square of
the hypotenuse is equal to the sum of the
squares of the remaining two sides.

[Mar 2013, 2018; July 2023]

Given: In AABC, ZABC = 90°.
To prove: AC’=AB’+BC’
Construction: Draw seg BD | hypotenuse AC,
A-D-C.
A
D
L1
B C
Proof:
In AABC, ZABC =90° ...[Given]
seg BD L hypotenuse AC ...[Construction]
AABC ~ AADB
...[Similarity of right angled triangles]
AB _ AC Corresponding sides
AD  AB B Lf similar triangles }
AB*=AD x AC ...()

Also, AABC ~ ABDC
...[Similarity of right angled triangles]

BC _ AC {Corresponding sides}

DC BC of similar triangles
BC? =DC x AC ...(ii)
AB’+BC? = AD x AC + DC x AC
...[Adding (i) and (i1)]
= AC (AD + DC)
=ACx AC ...[A-D-C]

AB’ + BC? = AC?
ie. AC’=AB’+B(C?

Converse of Pythagoras theorem

Theorem: In a triangle, if the square of one side is
equal to the sum of the squares of the
remaining two sides, then the triangle is a
right angled triangle.

In AABC, AC> = AB? + BC~.
Z/ABC =90°

Given:
To prove:
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Construction: Draw APQR such that,
PQ=AB, QR =BC and ZPQR =90°.
Proof: A P

B C

In APQR, ZPQR = 90° ...[Construction]
PR’= PQ2 + QR2 ...(1)[Pythagoras theorem]
But, PQ=AB and QR =BC

...(11)[Construction]
...(111)[From (i) and (i1)]
But, AC* = AB*+ BC? ...(iv) [Given]
AC? =PR? ...[From (iii) and (iv)]
AC =PR ...(v)[Taking square root of both sides]
In AABC and APQR,
seg AB = seg PQ
seg BC = seg QR

PR?= AB*+ BC?

} ...[Construction]

seg AC = seg PR ...[From (v)]

AABC = APQR ...[SSS test of congruency]

ZABC = ZPQR ...[c.a.ct]

But, ZPQR =90° ...[Construction]
ZABC =90°

@ Practice Set 2.1

1. Identify, with reason, which of the following

are Pythagorean triplets. [1 Mark each]
1. (3,5,4) il. 4,9,12)
. (5, 12,13) iv. (24,70, 74)
V. (10, 24, 27) vi. (11,60, 61)

Solution:
1. Here, 52=25
3+ 4 =9+16=25
52 — 32 + 42
The square of the largest number is equal to the
sum of the squares of the other two numbers.

iv.

Here, 74° = 5476

247 + 707 = 576 + 4900 = 5476

74 =247 + 707

The square of the largest number is equal to the
sum of the squares of the other two numbers.
(24,70, 74) is a Pythagorean triplet.

Here, 27*=729

10> +24% =100 + 576 = 676

277 #£10% +24°

The square of the largest number is not equal to
the sum of the squares of the other two numbers.
(10, 24, 27) is not a Pythagorean triplet.

Here, 61% = 3721

3,5, 4) is a Pythagorean triplet.

ii.  Here, 12°=144
449 =16+81=97
122 # 42+ 9
The square of the largest number is not equal to
the sum of the squares of the other two numbers.
(4,9, 12) is not a Pythagorean triplet.

iii. Here, 13° =169
57+ 127 =25+ 144 =169
13°=5°+12°
The square of the largest number is equal to the
sum of the squares of the other two numbers.
(5,12, 13) is a Pythagorean triplet.

vi.
117 + 60° = 121 + 3600 = 3721
61°=11> +60°
The square of the largest number is equal to the
sum of the squares of the other two numbers.
(11, 60, 61) is a Pythagorean triplet.
2. In the adjoining figure, M
ZMNP =90°, seg NQ L seg MP,
MQ =9, QP =4, find NQ.
Q
N P
[Mar 2020; July 2023][2 Marks]
Solution:
In AMNP, ZMNP = 90° and
seg NQ L seg MP ...[|Given]
NQ?*=MQ x QP
...[Theorem of geometric mean]|
NQ = yMQxQP
...| Taking square root of both sides]
= ,/9%x4=3x2
NQ = 6 units
3. In the adjoining figure, P
ZQPR =90°,
seg PM L seg QR and
Q-M-R, PM =10, 10
QM = 8, find QR.
Q 8 M R
[3 Marks]
Solution:

In APQR, ZQPR =90° and seg PM L seg QR
...[Given]
PM?=QM x MR
...[Theorem of geometric mean]|
10*=8 x MR

MR = % = 12.5 units
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Now, QR = QM + MR
=8+12.5
QR = 20.5 units

...JQ-M-R]

See adjoining figure. g
Find RP and PS using

the information given g

in APSR.

30°

g [2 Marks]

Solution:

In APSR, ZS =90°, ZP =30° ...[Given]
ZR =60° ...[Remaining angle of a triangle]
APSR is a 30° — 60° — 90° triangle.

RS = % RP ...[Side opposite to 30°]

6=LRp
2
RP =6 x 2 =12 units
_ 3 , ‘ 0
Also, PS = =S RP ...[Side opposite to 60°]

NG

= 7x12=6\/§units

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

For finding AB and A
BC with the help of
information given in NG
the adjoining figure,
complete the following
activity.
B C
[3 Marks]

Solution:

AB=BC ...| [Given]

Z/BAC = ZBCA ...[Isosceles triangle theorem]
Let /ZBAC=/BCA =x ...(1)
In AABC, ZA + ZB + ZC = 180°

{Sum of the measures of the}

angles of a triangle is 180°

x+90°+x=180° ...[From (i)]
2x = 90°
x = 9;)0 ...[From (i)]
x = 45°

Z/BAC = /BCA =
AABC is a 45° — 45° — 90° triangle.

AB=BC

|
sl =] [ =] &=

x AC ...[Side opposite to 45°]

x /8

x2\/§:

6.

Find the side and perimeter of a square
whose diagonal is 10 cm. [2 Marks]

Solution: .

. A I D
Let TABCD be the given

square. %
I(diagonal AC) = 10 cm T 2 T
Let the side of the square
be ‘x’ cm. B } C
In AABC,
ZB=90°
AC* = AB* + BC?
10> =x" +x°
100 = 2"
oo 100

2
=50
x=+/50  ...[Taking square root of both sides]

= J25x2 = 52

Side of square is 5v/2 cm.

...[Angle of a square]
...[Pythagoras theorem]

Perimeter of square = 4 x side =4 x 52
Perimeter of square = 202 cm

i.
ii.

ii.

In the adjoining figure,

/DFE =90°, FG L ED. G
If GD =8, FG =12, find

EG

FD, and
EF

E IF

[3 Marks]

Solution:

1.

In ADEF, ZDFE = 90° and FG L ED
...[Given]
FG’ = GD x EG
...[Theorem of geometric mean]|
12° =8 x EG
EG= 124
8

EG = 18 units

In AFGD, ZFGD =90° ...|Given]
FD* =FG” + GD* ...[Pythagoras theorem]
=127+ 8" = 144 + 64= 208
FD = 1208
...[Taking square root of both sides]
FD =4./13 units

In AEGF, ZEGF = 90° ...[Given]
EF’ = EG” + FG ...[Pythagoras theorem]
= 187+ 127 =324 + 144 = 468
EF = 468
...[Taking square root of both sides]
EF =6+/13 units
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8. Find the diagonal of a rectangle whose length
is 35 ¢cm and breadth is 12 cm.

[Mar 2023][2 Marks]
Solution:
Let [IABCD be the A D
given rectangle. 12 em
AB =12 cm,
BC=35cm Bl C
35 cm

In AABC, ZB =90°

...[Angle of a rectangle]
AC? = AB’ + BC? ...[Pythagoras theorem]
=127 +35°
=144 + 1225
=1369

AC = V1369
...[Taking square root of both sides]
=37 cm
The diagonal of the rectangle is 37 cm.

9. In the adjoining L
figure, M is the
midpoint of QR.

ZPRQ =90°.
Prove that, R H Vi H
PQ*=4PM*-3 PR%.

[3 Marks]

Proof:

RM = % QR ...[M is the midpoint of QR]
2RM =QR ...(1)
In APQR, ZPRQ =90° ...|Given]
PQ2 =PR? + QR2 ...[Pythagoras theorem]
PQ’ = PR’ + (2RM)’ ...[From (i)]
PQ’ = PR? + 4RM? ...(ii)
Now, in APRM, ZPRM = 90° ...[Given]
PM’ = PR’ + RM" ...[Pythagoras theorem]
RM? = PM? - PR? ....(iii)

PQ’ = PR’ + 4 (PM’ — PR?)

...[From (ii) and (iii)]
PQ’=PR*+ 4 PM?— 4 PR?
PQ’=4PM*-3 PR’

10. 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
the 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.

[3 Marks]

Solution:
Let AC and CE represent the ladder of length
5.8 m, and A and E represent windows of the
buildings on the opposite sides of the street.
BD is the width of the street.

E
A
5.8 m 5.8m 4.2 m
4m
B C D
AB=4mand ED=4.2m
In AABC, /B = 90° ...[Given]
AC? = AB’ + BC? ...[Pythagoras theorem]
5.8°=4+BC’
5.8° -4 =BC’
(5.8—4)(5.8+4)=BC?
1.8 x 9.8=BC
18x98 o
100
I9x2x49x2 ~ BC?
100
9x4x49 _ oo
100
BC = 3x2x7
10
...| Taking square root of both sides]
BC=%2 _42cm Q)
10
In ACDE, ZCDE = 90° ...[Given]
CE*=CD’ + DE? ...[Pythagoras theorem]

5.8 =CD’ +4.2°
5.8°—4.2*=CD?
(5.8—4.2) (5.8 +4.2) = CD?
1.6 x 10 = CD?
CD*=16
CD=4m
...(11) [Taking square root of both sides]

Now, BD =BC+CD ...[B-C-D]
=42+4 ...[From (i) and (ii)]
=82m

The width of the street is 8.2 metres.

@ Let’s Learn

Application of Pythagoras theorem

In a triangle, relation between the side opposite to
acute angle and remaining two sides, and relation
between the side opposite to obtuse angle and the
remaining two sides can be determined with the help
of Pythagoras theorem.
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Pythagoras theorem can be applied to acute angled
triangle and obtuse angled triangle as shown below:

# Example: In AABC, ZC is an acute angle,
seg AD | seg BC.

Prove that: AB*=BC” + AC*— 2 BC x DC.
(Textbook pg. no. 40)

Given: ZC is an acute angle, seg AD L seg BC.
To prove: AB*=BC’+AC’-2BCxDC ,
Proof:
Let AB=c, AC=Db, AD=p,
BC=a,DC=x ¢ b
BD+DC=BC ...[B-D-C] P
BD=BC-DC
BD=a x B ax D °©
In AABD, /D = 90° ...[Given]
AB?=BD’ + AD’ ...[Pythagoras theorem]

C=(a—x)>+
02:a2—2ax+x2+ (1)

In AADC, £D =90° ...[Given]
AC?=AD’ + CD? ...[Pythagoras theorem]
b =p+

p’= b (i)

=2’ dax+ ¥ +b*—¥

...[Substituting (ii) in (i)]
=a’+b’—2ax
AB*=BC*+ AC*-2BC x DC

# Example: In AABC, ZACB is an obtuse
angle, seg AD L seg BC. Prove that:

AB>=BC’+AC*+2BC x CD.
(Textbook pg. no. 40 and 41)

Given: ZACB is an obtuse angle, seg AD L seg BC.
To prove: AB?=BC*+ AC”+2BC x CD
Proof: A

D X C a B

Let AD=p, AC=Db, AB=c,
BC=a,DC=x

BD =BC+DC
BD=a+x

In AADB, #D =90°
AB’=BD’ + AD’
2 =(a+x)?+p
cz=az+2ax+xz+p2 ...(1)
Also, in AADC, £D =90° ...[Given]
AC?=CD*+ AD’ ...[Pythagoras theorem]
b2 =x*+p’

...[B-C-D]

...[Given]
...[Pythagoras theorem]

pP=b—x’ ..(ii)
F=a?+2ax+ X +b2 ¥

...[Substituting (ii) in (1)]
2 =a’+ b+ 2ax
AB?’=BC?*+AC?*+2BC x CD

Apollonius theorem

Apollonius theorem shows relation between median
and sides of a triangle.

In AABC, if M is the midpoint of side BC, then
AB’+AC*=2 AM’ +2 BM".

Given: In AABC, M is the midpoint of side BC.
To prove: AB*+ AC* =2 AM* + 2 BM?
Construction: Draw seg AD | seg BC, B-D—C.
A
Irl
B M D C

Proof:
Lets consider seg AM is not perpendicular to
side BC, then out of ZAMB and ZAMC one is
obtuse and other is acute. In the figure, ZAMB
is obtuse and ZAMC is acute.
In AAMB,

ZAMB is an obtuse angle, ...[Given]
seg AD 1 seg BC ...[Construction]
A
|_|
B M D

AB® = AM’ + BM’ + 2 BM-MD
...(O[Application of Pythagoras theorem]

In AAMC,

ZAMC is an acute angle,

seg AD L seg MC

...[Given]
...[Construction]

n
M D C

AC? = AM? + MC? - 2 MC.MD
...(1)[Application of Pythagoras theorem]
AB*+AC?=AM? + BM’ + 2 BM.MD + AM?
+MC? -2 MC . MD
...[Adding (i) and (ii)]
AB? + AC? =2AM? + BM* + BM?
+2 BM.MD - 2 BM.MD
...[*- BM =MC (M is the midpoint of BC)]

AB? + AC? =2 AM? + 2 BM?
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# Apollonius theorem: In AABC, if M is the
midpoint of side BC and seg AM | seg BC,
then prove that AB?+AC*=2 AM’* +2 BM™.

(Textbook pg. no. 41)

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

and seg AM L seg BC.

To prove: AB’+ AC’=2 AM?+2 BM’

Proof: A

B ; v ; e
In AAMB, ZM = 90° ...[seg AM L seg BC]

AB’ =AM’ + BM*
Also, in AAMC,
ZM =90° ...[seg AM L seg BC]
AC? = AM® + MC? ...(11) [Pythagoras theorem]
AB? + AC? = AM? + BM? + AM? + MC?
..[Adding (i) and (ii)]

AB’ + AC* =2 AM* + BM” + BM*

...[** BM =MC (M is the midpoint of BC)]

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

@ Practice Set 2.2

...(1)[Pythagoras theorem]

1. In APQR, point S is the midpoint of side QR.

If PQ=11,PR=17, PS =13, find QR.

[Mar 2020] [3 Marks]
Solution: P
17
I 13
| |
Q " ST Rr
In APQR, point S is the midpoint of side QR.

..[Given]

seg PS is the median.
PQ*+PR*=2 PS’ + 2 SR?

...[Apollonius theorem]
117+ 17 =2 (13)* + 2 SR?
121 +289 =2 (169) + 2 SR*
410 =338+ 2 SR?
2 SR*=410 - 338
2SR*=72

SR2= 12 36

2
SR = /36 ..

= 6 units
Now, QR =2 SR
=2x6
QR =12 units

.[Taking square root of both sides]

...[S is the midpoint of QR]

2. In AABC, AB=10, AC =7, BC =9, then find
the length of the median drawn from point C
to side AB. [2 Marks]
Solution:

Let CD be the median drawn from the vertex C

to side AB.

BD = % AB ..[D is the midpoint of AB]

%XIO = 5 units

In AABC, seg CD is the median.

AC*+BC’=2CD*+2 BD’

..[Apollonius theorem]
A

..[Given]

77+ 9*=2CD*+2 (5)
49 + 81 =2 CD*+2 (25)
130 =2 CD*+ 50

2 CD?=130-50
2CD2=80

CD?=
B 9

CDh = \/_ .[Taking square root of both sides]
=2+/10 units

The length of the median drawn from point C
to side AB is 2/10 units.

10

s

=40

C

2

In the adjoining figure, seg PS is the median
2 2 R
PR =PS“+ QR x ST + (—

of APQR and PT 1 QR.
>)
Q

®)

=

ii. PQ2=PSZ—QR><ST+(

Q T S

Prove that,
jZ
[4 Marks]
Proof:

S is the midpoint

2
S Lf side QR }
In APSR, ZPSR is an obtuse angle and PT L SR
P ..[Given, Q—-S—R]

QS=SR= % QR

T S R

PR’ = SR’ +PS’+2 SR x ST
...(i)[Application of Pythagoras theorem]

:GQR) +PS§? +2G QRj xST
..[From (i) and (i1)]
PR® = [QTRJ +PS?+ QR x ST

PR?=PS? + QR x ST + (Qsz
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ii.

In APQS, ZPSQ is an acute angle and PT L QS

p ...[Given, Q—S—R]
Q T S

PQ*=QS*+PS™—2 QS x ST
...(111)[Application of Pythagoras theorem]

PQ? =(% QRJ2 +PS* -2 G QR]X ST
...[From (i) and (iii)]
pQ* = (QTRJ + PS?— QR x ST

PQ?=PS*— QR x ST + (%}

In AABC, point M is the midpoint of side BC.
If AB> + AC* =290 cm, AM = 8 cm, find BC.

[2 Marks]

Solution:

In AABC, point M is the midpoint of side BC.
...[Given]
seg AM is the median.
AB* AC? =2 AM* + 2 MC?
...[Apollonius theorem]
290 =2 (8)* +2 MC?
145 =64 +MC> ...[Dividing both sides by 2]
MC? = 145 — 64
MC® =81
MC = /81
MC=9cm
Now, BC =2 MC
=2x9
BC=18 cm

...|[Taking square root of both sides]

...[M is the midpoint of BC]

In the given figure, point T is in the interior
of rectangle PQRS. Prove that,
TS® + TQ® = TP* + TR (As shown in the
figure, draw seg AB || side SR and A-T-B)

P Q
Ab-—c >
T B
S R
[4 Marks]

Given

: [JPQRS is a rectangle.
Point T is in the interior of [IPQRS.

To prove: TS®+TQ”=TP*+ TR’

Const

ruction: Draw seg AB || side SR such that
A-T-B.

Proof:

[JPQRS is a rectangle. ...|Given]

PS=QR ...(i) [Opposite sides of a rectangle]
In JASRB,
ZS=/R =90°

...(1i1) [Angles of rectangle PQRS]
side AB || side SR ...[Construction]
Also ZA = /S =90° Interior angle theorem,

ZBZR%O} {

LA=/B=/S=/R=90°

[JASRB is a rectangle.

AS=BR ...(iv)[Opposite sides of a rectangle]

In APTS, ZPST is an acute angle and

seg AT L side PS ...[From (iii)]
P

from (i)

.. (iii)

AP

S

TP® = PS>+ TS* - 2 PS.AS

...(v) [Application of Pythagoras theorem]
In ATQR, £ZTRQ is an acute angle and
seg BT L side QR ...[From (iii)]

1B
R
TQ*=RQ’+ TR* -2 RQ.BR
...(vi) [Application of Pythagoras theorem]
TP? - TQ*> = PS® + TS? - 2 PS.AS
—RQ’-TR?>+2RQ.BR
...[Subtracting (vi) from (v)]
TP* — TQ* = TS* — TR* + PS?
—~RQ*-2PS.AS +2RQ.BR
TP? - TQ? = TS* — TR? + PS?
- PS* -2 PS.BR +2 PS.BR
...[From (i) and (iv)]
TP’ - TQ* =TS* - TR?
TS’ + TQ’ = TP’ + TR’

@ Problem Set — 2

1.

Some questions and their alternative answers
are given. Select the correct alternative.

[1 Mark each]
Out of the following which is the Pythagorean

triplet? [Mar 2020]
A (1,5,10) B) (3.,4,5)
© 222 D) (5,5,2)
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il In a right angled triangle, if sum of the squares V. In AABC, ZB =90°, and ZBAC = ZBCA =45°
of the sides making right angle is 169, then what 1 A . D
is the length of the hypotenuse? AB = NG AC '
(A) 15 (B) 13 G
C) 5 (D) 12 Theorem of T <h T
, , | 45°— 45°— 90° triangle
iii. Out of the dates given below which date O i
constitutes a Pythagorean triplet? T NG B C
(A) 15/08/17 (B) 16/08/16 V2
(©) 3/5117 (D) 4/9/15 AB =10 cm
iv.  Ifa, b, c are sides of a triangle and a’+br= cz, Perimeter of square =4 (AB) =4 x 10 =40 cm
name the type of the triangle. [Mar 2023]
(A) Obtuse angled triangle vi. InAABC,
(B) Acute angled triangle 2 _ .
) ) BD” = AD x DC ... [Theorem of geometric mean |
(C) Right angled triangle A
(D) Equilateral triangle BD*=4x9 d cmD
V. Find perimeter of a square if its diagonal is BD = /36 Lem
1082 cm. [July 2023] —6cm B C
(A) 10cm (B) 4042 cm
(€) 20cm (D) 40 cm vii. In APQR, ZQ = 90°
vi.  Altitude on the hypotenuse of a right angled PR’= PQ2 + QR2 ...[Pythagoras theorem]
triangle divides it in two parts of lengths 4 cm =24% + 18> P
and 9 cm. Find the length of the altitude. — 576 + 324
(A) 9cm (B) 4cm 24 cm
C) 6 D) 26 900
cm cm
PR = /900 Q R
vii. Height and base of a right angled triangle are —=30 em 18 cm
24 c¢cm and 18 cm find the length of its
hypotenuse. _ 1
(A) 24cm (B) 30cm viii. We know that, 6 = 3 (12) and C
C) 15cm D) 18cm
© D) A e 0
6~/3 (12) 6
viii. In AABC, AB = 643 cm, AC = 12 cm, 2
BC = 6 cm. Find measure of ZA. BC=1 ACand AB = ﬁ AC
(A) 30° (B) 60° 2 B 63
© 90° (D) 45° ZA=30°
Answgrs: . . ...[Converse of 30° — 60° — 90° theorem|
1. (B) i B) u. (A) iv. (O)
V. (D) wvi. (C) wvii. (B) wviii. (A)
Hints: 2. Solve the following examples.
I Refer Practice Set 2.1 Q.1 (i) [2 Marks each]
. L. Find the height of an equilateral triangle having
1. P side 2a.
il. Do sides 7 c¢cm, 24 cm, 25 c¢cm form a right
angled triangle? Give reason. [July 2017]
iii.  Find the length of a diagonal of a rectangle
Q R having sides 11 ¢cm and 60 cm. [July 2022]
i a7, 20 - 0 i e o of e e o
PR’ = PQ* + QR? ...[Pythagoras theorem] l2gcm & £
) .
PR =169 v. A side of an isosceles right angled triangle is x.
PR = V169 =13 Find its hypotenuse.
iti.  Consider Option A. vi. In APQR, PQ = 8, QR = /5, PR = 3. Is
Here, 15° + 8% =225 + 64 = 289, and 17* = 289 APQR a right angled triangle? If yes, which
157 +8*=17° angle is of 90°?
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407 +42° =2 (29)* + 2 MR®

1600 + 1764 =2 (841) + 2 MR?

3364 =2 (841) + 2 MR?

1682 = 841 + MR” ...[Dividing both sides by 2]
MR? = 1682 — 841

MR’ = 841
MR = /841 ...[Taking square root of both sides]
= 29 units
Now, QR =2 MR ...[M is the midpoint of QR]
=2 x29
QR = 58 units
18. Seg AM is a median of AABC. If AB = 22,
AC =34, BC =24, find AM.
[2 Marks]
Solution: A

In AABC, seg AM is the median.

M is the midpoint of side BC.

MC=1 BC
2

...[Given]

=l><24
2

=12 units

Now, AB* + AC? =2 AM* + 2 MC?
...[Apollonius theorem]

227+ 347 =2 AM® + 2 (12)
484+1156=2 AM” + 2 (144)
1640 =2 AM?* + 2 (144)
820 = AM’ + 144 ...[Dividing both sides by 2]
AM? = 820 — 144

AM? =676
AM = {676

...[Taking square root of both sides]
AM = 26 units

(

L Activities for Practice J

]

In APQR, point M is the midpoint of side QR. If
PQ’ + PR? =362 cm, PM = 9 cm, find QR.
[2 Marks]
P

In APQR, point M is the
midpoint of side QR.
...[Given]

|:|+PR2=|:|+2MR2

...[Apollonius theorem]
362=2(9)* +2 MR’

MR=[ ]

Now, QR =2 MR

QR=| |

...[M is the midpoint of QR]

In the given figure, [JABCD is a rectangle.
If AB = 5, AC = 13, then complete the
following activity to find BC.

D A
C B
[Mar 2022][2 Marks]

Activity:
AABC is |:| triangle.

By Pythagoras theorem,
AB’+BC’ = AC

25+BC’ =[]
BC =[]
BC=|:|

ii.

iil.

In the given figure, ZQRS = 90°, RP L SQ.
IfPQ =16, RP =10, find

SP 161Q
RQ  and P
SR
10
S R
[3 Marks]
In AQSR, ZQRS =90°
and RP L SQ ...[Given]

RP2=|:|><SP

...[Theorem of geometric mean]|

=[]
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il. In ARPQ , ZRPQ =90°

RQ* =RP’+PQ" .||
SN —

In ASPR, ZSPR = 90°
S —

S —

iii.

...[Pythagoras theorem]

Q S R
In APQR, seg PS L side QR, then complete the
activity to prove PQ* + RS? = PR* + QS™.

[Nov 2020] [3 Marks]
In APSQ, £PSQ = 90°

PS*+ QS2 = PQ2 ...[Pythagoras theorem]

PS*=PQ’ - [ ] ..(0)
Similarly,

In APSR, £PSR =90°

PS? + |:| =PR? ...[Pythagoras theorem]|
PS?=PR*— | ] ..(ii)
PQ’-[ |=[ |-RS? ...[From (i) and (ii)]

PQ*+[ |=PR*+QS’

5. In APQR, seg PS | seg QR and SQ = 3RS.
Prove that : 2PQ2 =2PR*+ QR2 [3 Marks]
Proof: P
In APSR, /PSR = 90°
...[|Given]
PR? = PS? + RS?
...[Pythagoras theorem]

PS’=PR*-RS* ..(i) R S Q
Also, in APSQ, ZPSQ = 90° ...[Given]
PQ*=PS’+ [ |

| ]
PQ”=PS* + (3RS)?
PQ*=PS* + 9RS?
PQ’=[  |-RS’+9RS’ ...[From (i)]
PQ?=PR’ + 8RS’ ..(ii)
But, QR = QS + RS ..[Q-S-R]
QR =3RS +RS ...[Given]
QR =4RS
RS = QR ....(iii)

2
PQ>=PR%+38 GQRJ ...[From (ii) and (iii)]
PQ =PRI+ g x W
16

PQ*=PR*+[ |
2PQ’* =2PR*+ QR’

3l ]

(2 \
One Mark Questions
S /)

Type A: Multiple Choice Questions

Out of the following which is a Pythagorean

triplet? [Mar 2019]
(A) (5,12,14) B) (G,4,2)
© (B,15,17) D) 5,52
2. Which of the following triplets will not form a
right angled triangle?
(A) 50,30, 40
(B) 15,20,25
(©) 20,29,21
(D) 12,16,11
3. If in AABC, AB = 15 ¢cm, BC = 17 cm and

AC = 8 cm, then which of the following will be
a right angle?
(A) ZA
(©) «C

/B
none of these

(B)
(D)

4. From the figure given below, the lengths of PQ
and PR are and respectively.
(A) 8cm, 842 cm RN
(B) 82 cm, 8cm 16 cm
(C) 8cm,8+3 cm
(D) 843 cm, 8 cm PO Q
5. The length of the longest segment which can be
drawn in a rectangle of length 84 cm and
breadth 13 cm is .
(A) 84cm (B) 85cm
(C) 86cm (D) 97cm
6. If the diagonal of a square is 25v/2 cm, then the
length of its side is .
(A) 50cm (B) 25cm
(C) 5S5cm (D) 5V2 cm
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7. If the length of the hypotenuse of an isosceles 17.  For the figure given below, which of the
right angled triangle is 10 cm, then the length of following relations is correct?
the equal sides will be (A) p22= qr2 . A q
(A) 10cm (B) 1042 cm %Bg m =gt D
C) p=q+r
(C) Scm (D) 542 cm D) pl=mn r
8. If the lengths of the diagonals of a rhombus are
12 cm and 16 c¢m, then what is the length of its B n C
side? .
18. In APQR, PS is the P
(A) 10cm (B) 20em median. If PQ = 12 cm,
(C) 10v2 cm (D) 2042 em PR=16cm,PS=10cm, 12¢m 16 cm
9. The diagonal of a square of side 8 cm is then QR = |
(A) 8cm (B) 42 cm Q" s TR
(C) 8+2cm (D) 8+3cm (A) 10 cm (B) 10J2cm
10. In an isosceles triangle ABC, if AC = BC and (©) 20cm (D) 202 em
2_ 2 _
AB” = Z‘EC , then ZACB = 5 19. In AABC, seg CD is the median.
(A 30° (B) 45° If AC* + BC? = 416 and CD = 12, then AD =
(©) 60 (D) 90 (A) 6 B) 7
11. ABC is an isosceles triangle in which < 8 D) 9
ZACB = 90°. If AC = 2 cm, then the val f . .
AB is o RIS Type B: Solve the Following Questions
(A) 2 cm (B) 2v2 cm 1. Find the diagonal of a square whose side is
(©) 32 cm (D) 42 cm 10 cm. [Mar 2015, 2020]
2. In A ABC, ZABC =90°, A
12.  In an equilateral triangle ABC, if AD L BC, ZBAC = ZBCA =45°.If
BfoC and AB = 12 cm, then the value of AD AC = 942, then find the
18 value of AB.
(A) 6cm (B) 63 cm
(C) 4cm (D) 43 cm . 20%]
ar
13. A man goes 9 m due east and then 40 m due . . .
. . . 3. In a right angled triangle, if sum of the squares
north. How far is he from the starting point? . L .
A 35 B) 139 of the sides making right angle is 289, then what
EC)) A1 m ED)) 45 m is the length of the hypotenuse?
m m
) 4. If the lengths of the diagonals of a rhombus are
14. A ladder 25 m long reaches a window of a 6 cm and 8 cm, then what is the length of its
building 20 m above the ground. The distance of side?
foot of the ladder from the building is
(A) 10m B) 12m 5. If the sides of a triangle are 12 cm, 35 cm and
(C) 15m (D) 18m 37 cm .respectlvely, .determme whether the
triangle is right angle triangle or not.
15.  In APQREZPQR = 90° and 6. Is (10, 10, 20) the Pythagorean triplet?
seg QS L hypotenuse PR, P-S—R, then
(A) PR®=PQxPR 7. A man goes 30 m due east and then 40 m due
(B) QS®=PSx SR north. How far is he from the starting point?
(®) PR?=PS x SR 8. In an isosceles triangle PQR, if PR = QR and
(D) QS?=PQ x QR PQ2 =2 PR? then /ZPRQ =7
16. In AABC, /B = 90°, BD L AC, A-D-C. 9. l/)\ .i':ll(.iderz 129 n;) lon%hreachesdz:hwind}(l)v: _ofha
IfCD =2 d AD = 8 cm, then BD i 1 uilding 21 m above the ground then what is the
to cman em, thett 18 cqua distance of foot of the ladder from the building?
(A) 2cm (B) 4cm 10. Find the side of a square whose diagonal is
(C) 6cm (D) 8cm 3542 cm.
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L Additional Problems for Practice

| .
J

Based on Practice Set 2.1

1.

1.

+2.

ii.

+5.

+8.

+9.

Identify the Pythagorean triplets from the

following: [1 Mark each]

(15, 10, 35) il. (28, 45, 53)

(10, 10, 20) iv. (16, 63, 65)

(20, 21, 29) vi. (9, 20,21)

See the given figure. A

In AABC, /B = 90°, ‘

ZA=30° AC = 14, then find 30°

AB and 14

BC [July 2022 o

[July ] b 60 A

[2 Marks]

In APQR, ZP =30°, ZQ = 60°, ZR =90° and
PQ = 12 cm, then find PR and QR.
[July 2017] [2 Marks]

In APQR, 24P = 60°, £2Q = 90° and
QR = 63 cm, then find the values of PR and
PQ. [Nov 2020] [2 Marks]
See the given figure, 2

In AABC,

seg AD 1 seg BC, 8v2
ZC=45°, BD=5

and AC= 82 ,then B 5 D C
find AD and BC. [2 Marks]

Find the length of the altitude of an equilateral
triangle with side 6 cm.
[Mar 2017, 2018] [2 Marks]

In right-angled AABC, A 4

BD 1 AC. D
If AD =4, DC = 9, then 9
find BD.
B C
[Mar 2019][2 Marks]
See the given figure. P

In APQR, ZPQR = 90°,
seg QS L seg PR, then find
X, ¥, Z. [3 Marks]

Q y R

In the right angled triangle, sides making right
angle are 9 cm and 12 cm. Find the length of the
hypotenuse. [2 Marks]

10.

1.

12.

+13.

14.

15.

+16.

17.

18.

In the adjoining figure, P 48 g
if ZPQR = 90°,

and /PSR = 90°, 30

then find PR and ml

RS. [2 Marks] Q 40 R

Find the diagonal of a square whose side is
14 cm. [1 Mark]

Find the side of a square whose diagonal is

16+/2 cm long.
[Mar 2012; July 2017] [1 Mark]

In ALMN, /=5, m = 13, n = 12. State whether
ALMN is a right angled triangle or not.
[2 Marks]

In AABC, AB = 9 cm, BC = 40 cm,
AC = 41 cm. State whether AABC is a right-
angled triangle or not? Write reason.

[Mar 2022] [2 Marks]

A ladder 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.

[Mar 2013] [2 Marks]

See the given figure. C
In AABC, seg AD L seg BC.
Prove that: D
AB’+CD’=BD’ + AC?
B A
[2 Marks]

In AABC, ZC = 90°. If BC = a, CA = b,
AB = ¢ and the length of the altitude from
vertex C on side AB is p, then show that

cp=ab
1 1 1 A
Y I \
b C
l p \
Ce——— a ——PB
[Mar 2014] [4 Marks]
ADEF is an equilateral triangle. D

seg DP | side EF, and E-P-F.
Prove that: DP? = 3 EP?

E P F
[Oct 2008] [4 Marks]
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19.  Prove that three times the square of any side of 2.
an equilateral triangle is equal to four times the
square of an altitude. [4 Marks]

20. In an isosceles triangle PQR, PQ = PR and S is
any point on side QR. Then prove that:
PQ*— PS*=QS x SR. [3 Marks]

21. If a and b are natural numbers and a > b.

If (a> + b%), (a’ — b%) and 2ab are the sides of the 3
triangle, then prove that the triangle is right
angled. 4.
Find out two Pythagorean triplets by taking
suitable values of a and b.
[Mar 2022][3 Marks]
+5.

Based on Practice Set 2.2

+1.  In the given figure, seg PMisa P
median of APQR. PM = 9 and 6.
PQ? + PR? = 290, then find QR.

Qt———+—R

[2 Marks]

In the figure below, A
if AB> + AC? = 122,

BC = 10, then find

the length of median

drawn to side BC.

B ! Q ! C
[Oct 2012; July 2015] [2 Marks]

In AABC, ZABC =90°, AB =12, BC = 16 and
seg BP is a median. Find BP. [2 Marks]

Adjacent sides of a parallelogram are 11 cm and
17 cm. If one of its diagonal is 26 cm, then find
length of its other diagonal.

[Mar 2016] [3 Marks]

Prove that the sum of the squares of the
diagonals of a rhombus is equal to the sum of

. [

¢ L Chapter Assessment J o

Q.1. A. Choose the correct alternative.

—

Which of the following triplets will not form a right angled triangle?

the squares of the sides. [4 Marks]
In the given figure, SV SI
is the median and !
SW L TU. Prove that, |
SU*- ST*=2TU x VW ;
N
T W V U
[4 Marks]
Total Marks: 25
[4]
(20,10, 11) (D) (9,40,41)

ii.  InAPQR, ZQ =30°, £ZR =90° and the length of the hypotenuse is 20 cm. What will be length of QR?

102 cm (D) 542 cm

64 cm (D) 642 cm

A) (5,12,13) (B) (8,15,17) ©
(A) 10 cm (B) 1043 cm (©)
iii.  If the length of the diagonal of a square is 16 cm, then its perimeter will be
(A) 32cm (B) 32v2 cm (C)
iv.  InAPQR, £ZQ=90°and QS L PR. If PS=32 cm, SR=8 cm, then QS= p
(A) 8cm
(B) 2+10 cm
(C) l6cm
(D) 40cm

Q.1. B. Solve the following questions.

— e

ii.  Is (7,40, 42) the Pythagorean triplet?
Q.2. A. Complete the following activities. (Any one)

Q R
2]

Find the diagonal of a rectangle having length and breadth 8 cm and 6 cm respectively.

2]

1. For finding AB and BC with the help of information given A
in the adjoining figure, complete the following activity.
Solution: J3
AB =BC ...[Given]
/BAC = /BCA ...[Isosceles triangle theorem]
ZBAC=[] B C
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AB=BC= D x AC ...[Side opposite to 45°]

=[] x+8
AB=BC=[ |

ii.  In AABC, ZACB is an obtuse angle, seg AD L seg BC.

Prove that: AB® = BC2 + AC + 2 BC x CD. A
Complete the proof by filling the blanks. .
Proof:
BD = BC + DC ...[B-C-D] p
BD=a+x
In AADB, /D = 90° D x C a B
¢’ = (a+ x)2 + |:| ...[Pythagoras theorem]
cz=a2+2ax+x2+|:| ...(1)
Also, in AADC, £D =90°
b’= |:| +p? ...[Pythagoras theorem]
p’=b"-[ ] ...(ii)
F=a’+2ax+x*+b ¥ ...[Substituting (ii) in (1)]
¢’ =a’+b> + 2ax
.. AB’=BC*+AC’+2BC xCD
Q.2. B. Solve the following questions. (Any two) [4]
1. A 50 m long ladder reaches a window 14 m above the ground. Find the distance of the foot of
the ladder from the base of the wall.
1. In AABC, seg AP is a median. If BC = 18, AB?+ AC? = 260, find AP.
iii.  Find the height of an equilateral triangle having side 12 cm.
Q3. A. Complete the following activities. (Any one) [3]
1. In the given figure, seg PS is the median of APQR and PT L QR. Prove that,
a.  PR=PS> +QR><ST+(QRJ "
b.  PQ'=PS’— QR x ST+ (QZRJ
Proof: 9 T 3 R

a. seg PS is the median of APQR.
: S is the midpoint of side QR.

1 .
S = =—-QR
os=[1- 10 0
In APSR, ZPSR is an obtuse angle and PT L QR
PR” = SR + PS” + 2SR x ST -l ]

PR? = |:|+PS2+2[%QR) x ST ...[From (i)]
PR? = (QRJ +PS2 4[| xST

PR? = PS? + QR x ST + (QRJ

b. In APQS, ZPSQ is an acute angle and PT L QR
: PQ2 = QS2 +PS* - 2QS x ST ...[Application of Pythagoras theorem]|

PQ’ = [%QR)Z +PS* =2 |xST ...[From (i)]
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pQ* = [R] +ps2- x ST
Q ( y) -]
PQ”= PS>~ QR x ST + (QRJ
ii.  Rupali and Vivek started walking to the East and to the North C
respectively, from the same point and at the same speed. After 3
hours distance between them was 21+/2 km. Find their speed E 21Y2km
per hour. >
Suppose Rupali and Vivek started Vivek walking from point A,
and reached points B and C respectively after 3 hours. ool
upali
Distance between them = BC = I:l km
since, their speed is same, both travel the same distance in the given time.
AB=AC
Let AB=AC=xkm ...(1)
Now, In AABC, ZA=[ |
BC’=AB*+ AC? ...[Pythagoras theorem]
Q12 )P =2+ ....[From (i)]
22
X’ =441
X = /441 ...| Taking square root of both sides]
=[]
AB=AC=21km
distance
Now, speed =—— =
poed=—-——==[ ]
The speed of Rupali and Vivek is |:|
Q.3. B. Solve the following questions. (Any One) [3]
1. AABC is an equilateral triangle. Point P is on base BC such that PC = % BC, if AB =6 cm find AP.
1. In the adjoining figure, Z/DFE =90°, FG L ED. If GD =8, FG = 12, find
a.  EG P
b. FD, and
c. EF
E F
Q.4. Solve the following questions. (Any one) [4]
1. The length of one side of a parallelogram is 17 cm. If the length of its diagonals are 12 cm
and 26 cm, then find the length of the other side of the parallelogram.
ii.  ABC is a triangle in which AB = AC and D is a point on BC. Prove that AB* — AD* = BD.CD.
Q.5. Solve the following question. (Any one) [3]

1.

ii.

Scan the given Q. R. Code in Quill - The Padhai App to view
the answers of the Chapter Assessment.

If a and b are natural numbers and a > b, then show that (a’ + b%), (a®> — b%), (2ab) is a
Pythagorean triplet. Find two Pythagorean triplets using any convenient values of a and b.

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