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GEOMETRY

INTRODUCTION

Line : A line has length. It has neither width nor thickness. It can
be extended indefinitely in both directions.
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Ray : A line with one end point is called a ray. The end point is
called the origin.
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Line segment : A line with two end points is called a segment.
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Parallel lines : Two lines, which liein a plane and do not intersect,
are called parallel lines. The distance between two parallel lines is
constant.
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We denote it by PQ || AB.
Perpendicular lines : Two lines, which liein a plane and intersect
each other at right angles are called perpendicular lines.
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We denote it by ¢ | m.

(" PROPERTIES )

* Three or more points are said to be collinear if they lie on
a line, otherwise they are said to be non-collinear.

*  Two or more lines are said to be coplanar ifthey lie in the
same plane, otherwise they are said to be non-coplanar.

* Aline, which intersects two or more given coplanar lines
in distinct points, is called a transversal of the given lines.

* A line which is perpendicular to a line segment, i.e.,
intersect at 90° and passes through the mid point of the
segment is called the perpendicular bisector of the segment.

» Everypoint on the perpendicular bisector of a segment is
equidistant from the two endpoints of the segment.

+ Iftwo lines are perpendicular to the same line, they are
parallel to each other.

* Lines which are parallel to the same line are parallel to
\_ €ach other. Y,

Angles : An angle is the union of two non-collinear rays with a
common origin. The common origin is called the vertex and the
two rays are the sides of the angle.
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/ ABC with vertex B
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Congruent angles : Two angles are said to be congruent, denoted
by =, if their measures are equal.

Bisector of an angle : A ray is said to be the bisector of an angle
if it divides the interior of the angle into two angles of equal
measure.

TYPESOFANGLE
1. Arightangle is an angle of 90° as shown in [fig. (a)].
. Anangle less than 90° is called an acute angle [fig. (b)].
3. An angle greater than 90° but less than 180° is called an
obtuse angle [fig (c)].
4. Anangle of 180° is a straight line [fig. (d)].
5. An angle greater than 180° but less than 360° is called a

reflex angle [fig.(e)].
\\
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PAIRS OFANGLES

Adjacent angles : Two angles are called adjacent angles if they
have a common side and their interiors are disjoint.
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2 QPR is adjacent to ZRPS
Linear Pair : Two angles are said to form a linear pair if they have
a common side and their other two sides are opposite rays. The
sum of the measures of the angles is 180°.
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ZAMN + Z/ZBMN= 180°
Complementary angles : Two angles whose sum is 90°, are
complementary, each one is the complement of the other.
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ZABC+ ZPQR=90°
Supplementary angles : Two angles whose sum is 180° are
supplementary, each one is the supplement of the other.
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60° 120°
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ZLMN+ £XYZ=60°+120°=180°
Vertically Opposite angles : Two angles are called vertically
opposite angles if their sides form two pairs of opposite rays.
Vertically opposite angles are congruent.
A D
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ZAOD = ZCOB and ZAOC= ZBOD
Corresponding angles : Here, PQ || LM and n is transversal.

Then, Z£1 and £5, Z2 and £6, /3 and £7 and Z4 and /8 are
corresponding angles.

When two lines are intersected by a transversal, they form four
pairs of corresponding angles.

The pairs of corresponding angles thus formed are congruent.

ie. L1=/5, L2=/6; L4=/8;, L3=/].
n
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Alternate angles : In the above figure, /3 and £5, /2 and /8 are
Alternative angles.

When two lines are itnersected by a transversal, they form two
pairs of alternate angles.

The pairs of alternate angles thus formed are congruent. i.e.
/3= /Sand £2=/8

Interior angles : In the above figure, /2 and /5, /3 and £8 are
Interior angles.

When two lines are intersected by a transversal, they form two
pairs of interior angles.

The pairs of interior angles thus formed are supplementary. i.e.
L2+ /5=/3+/8=180°

Example 1 :

In figure given below, lines PQ and RS intersect each other
atpoint O. If ZPOR : ZROQ =5 :7, find all the angles.

Solution :
/POR+ ZROQ= 180° (Linear pair of angles)
But ZPOR: ZROQ=5:7 (Given)

.. ZPOR = %X 180°=75°

. 7
Similarly, ZROQ = ek 180°=105°

Now, ZPOS = ZROQ=105° (Vertically opposite angles)

and ZSOQ=/ZPOR=75°  (Vertically opposite angles)

Example 2 :

In fig. if PQ | RS, ZMXQ = 135° and ZMYR =40°, find

ZXMY.
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Solution : Solution :
Here, we need to draw a line AB parallel to line PQ, through -+ ZPORand Z QOR for a linear pair
point M as shown in figure. o ZPOR+ ZQOR=180° (Linear pair axiom)
or atb=180° ... (1)
Buta—-b=80° ... (i) [Given]
Adding egs. (i) and (ii), we get
2a=260° .. a=¥:130°

Substituting the value of a in (1), we get
130°+b=180°
b=180°-130°=50°

Now, AB || PQ and PQ|| RS = AB||RS PROPORTIONALITY THEOREM
Now, ZQXM + ZXMB=180° Theratio of intercepts made by three parallel lines on a transversal
(*+ AB || PQ, interior angles on the same side of the s equal to the ratio of the corresponding intercepts made on any
transversal) other transversal by the same parallel lines.
But ZQXM=135° = 135°+ /ZXMB=180° Iflinea||b || c, and lines / and m are two transversals, then
ZXMB=45° ... 0] PR _QS
Now, ZBMY = ZMYR (.- AB || RS, alternate angles) RT SUm
/BMY=40° .. (i) !
Adding (i) and (ii), we get f /X
ZXMB+ ZBMY =45° +40° < >a
i.e. ZXMY =85° P Q
Example 3 :
An angle is twice its complement. Find the angle. < 3 S >b
Solution :
Ifthe complement is x, the angle =2x
2x+x=90°
=3x=90° = x=30° < T U ¢
The angle is 2 x 30° = 60°
Example 4 :
The supplement of an angle is one-fifth of itself. Determine
Example 6 :

the angle and its supplement.
In the figure, if PS = 360, find PQ, QR and RS.

Solution :
Let the measure of the angle be x°. Then the measure of'its P xQ ¥ R_”S
supplementary angle is 180° —x°. — T |
1
It is given that 180—x = gx
= 5(180°—x)=x
= 900-5x=x =900=>5x+x
900=6 6x=900 x—@—ISO A B C D
TR =A== AT T < 60><—90—><—120—>
Supplementary angle is 180° —150° = 30° Solution :
PA, QB, RC and SD are perpendicular to AD. Hence, they
Example 5 : are parallel. So the intercepts are proportional.
In figure, 2 POR and £ QOP form a linear pair. [fa—b=80°, AB P 60 .
find the values of a and b. AB_PQ = —=
BD QS 210 360-x
2__x 720
a_dp = 77360-x = x=—5-=80
P 0 Q + PQ=80

So, QS=360—-80=280
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Again’ E = %
CD RS
0 __ v o o 3__y
120 280-y 4 280-y
= y=120
QR =120 and SR=280—-120=160
Example 7 :
In figureif ¢||m, n|/p and £1=285°find £ 2.
n p
pa S m
1 3
2
I
Solution :
-+ n||p and m is transversal
£ 1=2/3=85° (Corresponding angles)
Also, m|| ¢ &p is transversal
/£ 2+ /3=180° (.. Consecutive interior angles)
= Z£2+85°=180°
= £2=180°-85°
= £2=95°
Example 8 :

From the adjoining diagrams,
calculate £ x, £y, £z and L w.
Solution : 70°
£Ly=170°
Zx+70=180° >
..... (vertical opp. angle) Z/ W
Zx=180 -70=110°
.... (adjacent angles on a st. line or linear pair
i) g p

x/y

\

Zz=70° ... (corresponding angles)
Lz+/Zw=180° ..... (adjacent angles on a st. line or
linear pair)
70+ £ w=180°
Zw=180°-170°=110° E
Example 9 :
From the adjoining diagram .
Find (i) £ x (ii) L y D 7(; C

Solution :
/£ x=/EDC=170°
(corresponding angles)

Now, Z ADB=x =70° 2B H—> B
[AD — DB] Z CBA=90°
InA ABD,
ZABD=180—-4x—Z£x
=180-70-70=40°
= ZBDC=2ABD=40° (alternate angles)

= Ly=40°

TRIANGLES

The plane figure bounded by the union of three lines, which join
three non-collinear points, is called a triangle. A triangle is denoted
by the symbol A.

The three non-collinear points, are called the vertices of the
triangle.

In AABC, A, Band C are the vertices of the triangle; AB, BC, CA
are the three sides, and ZA, ZB, ZC are the three angles.

A

B C
Sum of interior angles : The sum of the three interior angles of a
triangle is 180°.
LA+ /B+ ZC=180°
Exterior angles and interior angles
zZ

A

B

/L/ C Y
X

(1) The measure of an exterior angle is equal to the sum of the
measures of the two interior opposite angles of the triangle.
- ZACY = LZABC+ £ZBAC
Z/CBX=/BAC+ /BCA and /ZBAZ= ZABC+ ZACB
(i) The sum ofan interior angle and adjacent exterior angle is
180°.
i.e. ZACB+ ZACY=180°
Z/ABC+ ZCBX =180°and ZBAC+ Z/BAZ=180°

Example 10 :
Iftheratio ofthree angles of a triangleis 1 : 2 : 3, find the angles.
Solution :
Ratio of the three anglesofa A=1: 2:3
Let the angles be x, 2x and 3x.
x+2x+3x=180°
6x=180° wox=30°
Hence the first angle = x = 30°
The second angle =2x = 60°
The third angle = 3x =90°
CLASSIFICATION OF TRIANGLES
Based on sides :
Scalene triangle : A triangle in which none of the three sides is
equal is called a scalene triangle.
Isosceles triangle : A triangle in which at least two sides are
equal is called an isosceles triangle.
Equilateral triangle : A triangle in which all the three sides are
equal is called an equilateral triangle. In an equilateral triangle, all
the angles are congruent and equal to 60°.




Based on angles :

Right triangle : Ifany one angle of a triangle is a right angle, i.e.,
90° then the triangle is a right-angled triangle.

Acute triangle : If all the three angles of a triangle are acute, i.e.,
less than 90°, then the triangle is an acute angled triangle.
Obtuse triangle : If any one angle of a triangle is obtuse, i.e.,
greater than 90°, then the triangle is an obtuse-angled triangle.

SOME BASIC DEFINITIONS

1. Altitude (height) of a triangle : The perpendicular drawn
from the vertex ofa triangle to the opposite side is called an
altitude of the triangle.

2. Median of a triangle : The line drawn from a vertex of a
triangle to the opposite side such that it bisects the side, is
called the median of the triangle.

* A median bisects the area of the triangle.

3. Orthocentre : The point of intersection of the three altitudes
of a triangle is called the orthocentre. The angle made by
any side at the orthocentre = 180°— the opposite angle to
the side.

4. Centroid : The point of intersection of the three medians of
a triangle is called the centroid. The centroid divides each
median in theratio2 : 1.

5. Circumcentre : The point of intersection of the
perpendicular bisectors of the sides of a triangle is called
the circumcentre.

6.  Incentre : The point of intersection of the angle bisectors
of a triangle is called the incentre.

(1) Angle bisector divides the opposite sides in the ratio
ofremaining sides

BD AB c

DC AC b

(i) Incentre divides the angle bisectors in the ratio
(b+c):a, (c+a): band(a+b):c

Example :

CONGRUENCY OF TRIANGLES

Two triangles are congruent if the sides and angles of one triangle

are equal to the corresponding sides and angles of the other

triangle.

(1)  SAS Congruence rule : Two triangles are congruent if two
sides and the included angle of one triangle are equal to the
sides and the included angle of the other triangle.

(i) ASA Congruence rule : Two triangles are congruent if two
angles and the included side of one triangle are equal to
two angles and the included side of other triangle.

(iii) AAS Congruence rule : Two triangles are congruent ifany
two pairs of angles and one pair of corresponding sides are
equal.

(iv) SSS Congruence rule : If three sides of one triangle are
equal to the three sides of another triangle, then the two
triangles are congruent.

(v) RHS Congruence rule : If in two right triangles, the
hypotenuse and one side of the triangle are equal to the
hypotenuse and one side of the other triangle, then the two
triangles are congruent.

SIMILARITY OF TRIANGLES

For a given correspondence between two triangles, if the

corresponding angles are congruent and their corresponding sides

are in proportion, then the two triangles are said to be similar.

Similarlity is denoted by ~.

(1) AAA Similarlity : For a given correspondence between
two triangles, if the two angles of one triangle are congruent
to the corresponding two angles of the other triangle, then
the two triangles are similar.

(i)  SSS Similarity : If the corresponding sides of two triangles
are proportional, their corresponding angles are equal and
hence the triangles are similar.

@iii) SAS Similarity : If one angle of a triangle is equal to one
angle of the other and the sides including these angles are
proportional, the triangles are similar.

PROPERTIES OF SIMILAR TRIANGLES
1. Iftwotriangles are similar,
Ratio of sides = Ratio of height = Ratio of Median = Ratio of
angle bisectors = Ratio of inradii = Ratio of circumradii.
If AABC ~APQR
AB AD BE

PQ PS QT >

| Z
>\ \
E
B 5 c Q S R

The ratio of the areas of two similar triangles is equal to the
ratio of the squares of the corresponding sides.
If AABC ~APQR, then

Ar(AABC) _ (AB)” _(BC)® _(AC)?
Ar(APQR)  (PQ)®2  (QR)® (PR)?

PYTHAGORAS THEOREM

In a right triangle, the square of the hypotenuse is equal to the
sum of the squares of the other two sides.

C

B A

Ifaright triangle ABC right angled at B. Then,
By Pythagoras theorem, AC?=AB?+BC?

BASIC PROPORTIONALITY THEOREM (BPT)

Ifa line is drawn parallel to one side of a triangle, to intersect the
other two sides in distinct points, the other two sides are divided
in the same ratio.
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If AABC in which a line parallel to BC intersects ABtoDand AC ~ Solution :
atE. Then, Ifthe interior angle is x, exterior angle is 2x.
AD AE £ P

ByBPT, ——=2=
DB EC

=)
T
‘el
5
w2

B C )
o o x+2x =180°
The line segment joining the mid-points of two sides of a triangle 3x :610%?0
= Xx=

is parallel to the third side and half of it.

In AABC, if Pand Q are the mid-points of AB and AC respectively Exterior angle= 120

Hence sum of the other two angles of triangle = 120°
then PQ || BC and PQ = %BC (Exterior angle is the sum of two opposite interior angles)

Example 11 :

N In figure, find ZF.
12cm
P Q F
7.6cm
B C D
Solution :

INEQUALITIES INATRIANGLE In triangles ABC and DEF, we have
(1) Iftwo sides of a triangle are unequals, the angle opposite AB _38 1

to the longer side is larger. Conversely, DF 7.6 2

In any triangle, the side opposite to the larger angle is longer.
- BC 6 1 AC 33 1
Similarly, —=-—=— and —=—==—1i.e,
FE 12 2 DE 63 2
in the two triangles, sides are proportional.
.. AABC ~ ADEF (by SSS Similarity)
/B = /F (Corresponding angles are equal)

But ZB=60°(Given)

O>>

B ZF=60°
Example 12 :
IFAB>AC then ZC> /B In the given figure, find ZBAC and ZXAY.
(i) The sum of any two side of a triangle is greater than the
third side. A

p
e L /A — 0N
Solution :
Q R ZAXB=/XAB=30° (- BX=BA)
ZABC=30°+30°=60° (Exterior angle)
PQ+PR>QR; PQ+QR>PRand QR+ PR > P!
Q QR PQHQR>FRandQ Q ZCYA=ZYAC=40° (- CY=CA)
Example 10 : .
ZACB=40°+40°=80° (Exterior angle)

The interior and its adjacent exterior angle of a triangle are
in the ratio 1 : 2. What is the sum of the other two angles of
the triangle ?

ZBAC=180°—(60°+ 80°) =40° (Sum of all angles ofa
triangleis 180°.
ZXAY=180-(30+40)=110°



Example 13 : Solution : A
In the fig., PQ||BC, AQ=4 cm, PQ=6 cm and BC=9 cm. In AAPC and AABC
Find QC. A Z ACP= / ABC
LZA=ZA 6 cm
= AACP~AABC P
AP PC AC

TAC BC AB

P Q AP 8 6 N\

6 10 AB P 10 cm C
B ¢
8 60

Solution : = AP:6><E:4.8 and AB=?=7_5

ByBPT, AQ_PQ = AP=4.8cm and AB=7.5cm

QC BC 5
4 6 AACP _CP 82—064
&=§:>QC:6cm A ABC BC2 102 .
QUADRILATERALS

Example 14 : A figure formed by joining four points is called a quadrilateral.

Of the triangles with sides 11, 5, 9 or with sides 6, 10, 8; A quadrilateral has four sides, four angles and four vertices.

which is a right triangle ?

Solution : S
(Longest side)> = 112=121;
52+92=25+81=106

112£52+92 R
So, it is not a right triangle.

Again, (longest side)? = (10)2 = 100; .
6% +82=36+64=100
102=62+82
Itis aright triangle. Q
Example 15 : In quadrilateral PQRS., PQ, QR, RS and SP are the four sides; P, Q,
R and S are four vertices and /P, ZQ, ZR and ZS are the four
In figure, £ DBA =132° angles.
and ZEAC=120° . The sum of the angles of a qudrilateral is 360°.
Show that AB > AC. E LP+/Q+ LR+ £S=360°
Solution : AA 1200
As DBC is a straight line, TYPES OF QUADRILATERALS::
132°+ Z ABC=180° 1. Parallelogram : A quadrilateral whose opposite sides are
— / ABC=180°—132°=48° parallel is called parallelogram.
For A ABC, 1320 D |
Z EAC is an exterior angle ! -
120°=/ABC+/BCA P B ¢

(ext. £=sum oftwo opp. interior £ s)
= 120°=48°+ /BCA
= ZBCA=120°-48°=72°
Thus, we find that # BCA> / ABC A I B
= AB > AC (side opposite to greater angle is greater)

Properties :
Example 16 : (1) Opposite sides are parallel and equal.
From the adjoining (i) Opposite angles are equal.
diagram, calculate (iii) Diagonals bisect each other.
(i) AB (ii) AP (iv) Sum of any two adjacent angles is 180°.
(iii) ar AAPC : ar AABC (v) Each diagonal divides the parallelogram into two

triangles of equal area.
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Rectangle : A parallelogram, in which each angle is a right
angle, i.e., 90° is called a rectangle.

Properties :

(1) Opposite sides are parallel and equal.

(i) Each angleis equal to 90°.

(@iii) Diagonals are equal and bisect each other.

Rhombus : A parallelogram in which all sides are congruent
(or equal) is called a rhombus.

Properties :

(1) Opposite sides are parallel.

(i) Allsides are equal.

(iii) Opposite angles are equal.

(iv) Diagonals bisect each other at right angle.

Square : Arectangle in which all sides are equal is called a
square.

Properties :

(1) Allsides are equal and opposite sides are parallel.

(i) Allangles are 90°.

(@iii) The diagonals are equal and bisect each other at right
angle.

Trapezium : A quadrilateral is called a trapezium if two of

the opposite sides are parallel but the other two sides are

not parallel.

Properties :
(1) Thesegment joining the mid-points of the non-parallel
sides is called the median of the trapezium.

Median = %x sum of the parallel sides

Example 17 :

The angle of quadrilateral are in the ratio 3 : 5: 9 : 13. Find all
the angles of the quadrilateral.

Solution :

Let the angles of quadrilateral are 3x, 5x, 9x, 13x.
3x+5x+9x+13x=360°
(Sum of the angles of quadrilateral)

= 30x=360°

= x=12°

Hence angles of quadrilateral are :

3x=3x12°=36°

5x=5x%12°=60°

9x=9x12°=108°

13x=13x12°=156°

Example 18 :
ABCD s aparallelogram. E is the mid point of the diagonal DB.
DQ=10cm, DB=16 cm. Find PQ.

Solution :
ZEDQ = ZEBP (Alternate angles)

A P

D Q C
.. Z/DEQ = ZBEP (opposite angles)
.. ADEQ = ABEP (By ASA congruency)
. PE=EQ
(EQ)*=(DQ)* - (DE)®
=10>-82=100-64=36
EQ=6cmandPQ=12cm.

Example 19 :
Use the information given in figure to calculate the value of x.

D C
80° X

730 105°

Solution :

Since, EAB is a straight line
Z DAE + 2 DAB= 180°

= 73°+/DAB=180°

ie, Z DAB=180°-73°=107°

Since, the sum of the angles of quadrilateral ABCD is 360°
107°+105°+x+80°=360°

= 292°+x=360°

and, x =360° —292°=68°



Example 20 :
In the adjoining kite, diagonals

intersect at O. If £ ABO =32° R
and £ OCD=40°, find
(1) £ ABC
(i) £ ADC A A0°PN ¢
(iii) £ BAD o
Solution :
Given, ABCD is akite.
(i) As diagonal BD bisects £ ABC, 32¢
ZABC=2Z£ABO=2x32°=64°
(ii) £ DOC=90° B

[diagonals intersect at right angles]
Z0DC+40°+90°=180° [sum ofanglesin A OCD]
= Z0DC=180°-40°-90°=50°
As diagonal BD bisects £ ADC,
£ ADC=2 Z0DC=2 x 50°=100°
(iii) As diagonal BD bisects £ ABC
Z0BC=/ZABO=32°
ZBOC=90° [diagonals intersect at right angles]
Z0CB+90°+32°=180° [sum ofangles in A OBC]
= ZO0OCB=180°-90°-32°=58°
ZBCD=Z0CD+ £ OCB=40°+58°=98°
/ZBAD=/BCD=98° [InkiteABCD, L A=2/C)

POLYGON
A plane figure formed by three or more non-collinear points joined
by line segments is called a polygon.
A polygon with 3 sides is called a triangle.
A polygon with 4 sides is called a quadrilateral.
A polygon with 5 sides is called a pentagon.
A polygon with 6 sides is called a hexagon.
A polygon with 7 sides is called a heptagon.
A polygon with 8 sides is called an octagon.
A polygon with 9 sides is called a nonagon.
A polygon with 10 sides is called a decagon.

Regular polygon : A polygon in which all its sides and angles are
equal, is called a regular polygon.

Sum of all interior angles of a regular polygon of side n is given
by (2n—4) 90°.

Hence, angle of a regular polygon = (2n—4)90°
n

Sum of an interior angle and its adjacent exterior angle is 180°.
Sum of all exterior angles of a polygon taken in order is 360°.

Example 21 :
The sum of the measures of the angles of regular polygon
is 2160°. How many sides does it have?
Solution :
Sum of all angles =90° (2n —4)
= 2160=90 (2n—4)
2n=24+4
n=14
Hence the polygon has 14 sides.

CIRCLE

The collection of all the points in a plane, which are at a fixed
distance from a fixed point in the plane, is called a circle.

The fixed point is called the centre of the circle and the fixed
distance is called the radius ().

Chord : A chord is a segment whose endpoints lie on the circle.
AB s achord in the figure.

e}

v B
Diameter : The chord, which passes through the centre of the

circle, is called the diameter (d) of the circle. The length of the
diameter of a circle is twice the radius of the circle.

Secant : A secant is a line, which intersects the circle in two
distinct points.

Tangent : Tangent is a line in the plane of a circle and having one
and only one point common with the circle. The common point is
called the point of contact.

>

M T N

PQ is a secant
MN is a tangent. T is the point of contact.
Semicircle : Half of a circle cut off by a diameter is called the
semicircle. The measure of a semicircle is 180°.
Arc : A piece of a circle between two points is called an arc. A
minor arc is an arc less than the semicircle and a major arc is an arc
greater than a semicircle.

P

Q

AQB is a minor arc and APB isa major arc.
Circumference : The length of the complete circle is called its

circumference (C).
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Segment : The region between a chord and either of its arcs is
called a segment.

Major sector

o
Major segment

Minor segment

Sector : The region between an arc and the two radii, joining the
centre to the endpoints of the arc is called a sector.

REMEMBER

* Equal chords of a circle subtend equal angles at the centre.

* The perpendicular from the centre of a circle to a chord
bisects the chord.

* Equal chords of a circle are equidistant from the centre.

* The angle subtended by an arc at the centre is double the
angle subtended by it at any point on the remaining part
of the circle.

* Angles in the same segment of a circle are equal.

* Anglein a semicircle is a right angle.

* Thetangent at any point of a circle is perpendicular to the
radius through the point of contact.

* The length of tangents drawn from an external point to a
circle are equal.

CYCLICQUADRILATERAL

If all the four vertices of a quadrilateral lies on a circle then the
quadrilateral is said to be cyclic quadrilateral.
. The sum of either pair of the opposite angles of a cyclic
quadrilateral is 180°.
ie. ZA+/C=180°
/B+ /D=180°

NN

A

. Conversely, if the sum of any pair of opposite angles of
quadrilateral is 180°, then the quadrilateral must be cyclic.

Example 22 :

In the adjoining figure, C and D are points on a semi-circle
described on AB as diameter. If £ ABC =70° and
Z CAD=30°, calculate £/ BAC and £ ACD.

Solution :
2 ACB=90° [Anglein a semi-circle]
In A ABC, £ BAC+ ZACB+ £ ABC=180° [Sum ofthe £
sof A is 180°]
= ZBAC+90°+70°=180°
= ZBAC=(180°-160°)=20°
Now, ABCD being a cyclic quadrilateral, we have
Z ABC+ Z ADC=180°
(Opposite £ s of a cyclic quad. are supplementary]
= 70°+ £ ADC=180°
= ZADC=(180°-70°)=110°
Now, in A ADC, we have
Z CAD+Z ADC+ £ ACD=180°
(Sum of the £ sofaAis180°)
= 30°+110°+CD=180°
= ZACD=(180°-140°)=40°
Hence, £ BAC =20° and £ ACD =40°
Example 23 :
With the vertices of A ABC as centres, three circles are
described, each touching the other two externally. If the
sides of the triangle are 9 cm, 7 cm and 6 cm. find the radii of
the circles.
Solution :
Let AB=9cm,BC=7cm
and CA=6cm
Letx, y, z be the radii of
circles with centres
A, B, Crespectively.
Then,x+y=9,y+z=7
andz+x=6
Adding, we get2 (x +y+z)=22
= x+y+z=11
s x=[x+tyt+t2z)—-(y+2)]=(11-7)cm=4cm.
Similarly, y=(11-6)cm=5cmandz=(11-9)cm=2cm.
Hence, the radii of circles with centres A, B, Care4 cm, 5 cm,
and 2cm respectively.
Example 24 :
In the adjoining figure, 2 circles with centres Y and Z touch
each other externally at point A.




Another circle, with centre X, touches the other 2 circles
internallyat Band C. If XY =6cm, YZ=9cmand ZX =7 cm,
then find the radii of the circles.

Solution :
Let X, Y, Z be the radii of the circle, centres X, Y, Z respectively
YAZ, XYB, XZC are straight lines (Contact of circles)

XY=X-Y=6 .. (1)
XZ=X-2=7 .. Q)
YZ=Y+Z=9 .. 3)

= H+@+O)

2X=22 = X=11,Y=5,7Z=4
Theradius of the circle, centre X, is 11 cm.
Theradius of the circle, centre Y, is 5 cm.
The radius of the circle, centre Z, is 4 cm.

SOME IMPORTANT THEOREMS

L Iftwo chords of a circle intersect inside or outside the circle,
then the rectangle formed by the two parts of one chord is
equal in area to the rectangle formed by the two parts of the

11

PQ is atangent to a circle with centre O at a point A, AB is
chord and C,D are points in the two segments of the circle
formed by the chord AB. Then,

Z/BAQ=ZACB

/BAP=ZADB

COMMON TANGENTS FORA PAIR OF CIRCLE
(A) Length of direct common tangent

L, =(C1Cy)? — (R, —R,)>

R,

where C,C, = Distance between the centres

(B) Length of transverse common tangent
other.
) Ly ={(C1C2)? - Ry +Rp)? ;
p 7 where C,C, = Distance between the centres, and
,( R, and R, be the radii of the two circles.
C
Two chords AB and CD of a circle such that they intersect
egch .(.)the; at. alpomt P lying inside (fig. (i)) or outside Example2s 3
(fig. (i1)) thecircle. Find the angle marked as x in each of the following figures
where O is the centre of the circle.
II. IfPABisasecantto a circle intersecting it at A and B, and ‘ ‘
PTis a tangent, then PA.PB = PT2.
O
0 (a) (b)
P A\_/ B
.  Alternate segment theorem : O 7
If a line touches a circle and from the point of contact a ﬁ'/
chord is drawn, the angle which this chord makes with the ‘
given line are equal respectively to the angles formed in the
corresponding alternate segments. ) ©
Solution :

C /_\B
.0
D
p A Q

We know that the angle subtended by an arc at the centre is
double the angle subtended by it at any point on the
remaining part of the circle.
(b)

1
(@) x=2x25°=50° x =—x110°=55°

() x =%>< 70° =35°
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Example 26 :

In the figure, RS = 12 cm and radius of the circle is 10 cm.

Find PB.

A
P
O
B

Solution :

RP=PS=6cm

08%=PO?+PS?

102=P0O?+6?

PO%=100-36=64

PO=8cm

PB=PO+0OB=8+10=18cm

Example 27 :

In the figure, AB =16 cm, CD = 12 cm and OM = 6 cm.

Find ON.

D
L
’ \
B

Solution :

1
MB = 3% AB =g cm (perpendicular from the centre of the

circle bisects the chord)
OB?=0OM? + MB?
= OB%=6%+82=36+64=100
=O0B=10cm
OB =0D = 10cm (Radii)
OD?=0N?+ND?
102=0ON?+ 62
ON?=100-36=64
Hence ON=8cm
Example 28 :
In figure, ABCD is a cyclic quadrilateral in which AC and
BD are its diagonals. If Z/DBC = 55° and ZBAC = 45°,
find ZBCD.

Solution :
ZCAD= /DBC=55° (Anglesin the same segment)
/DAB=ZCAD + ZBAC=155°+45°=100°
But Z/DAB+ ZBCD = 180° (Opposite angles of a cyclic
quadrilateral)
= ZBCD=180°-100=280°

Example 29 :
In figure, ZABC =69°, ZACB=31°, find Z/BDC.

Solution :
In AABC,
ZABC+ ZACB+ ZBAC=180°
= 69°+31°+ ZBAC=180°
= ZBAC=180°-100°
ZBAC=280°
But ZBAC=2/BDC
(Angles in the same segment of a circle are equal)
Hence ZBDC =80°

Example 30 :
Find the length of the tangent from a point which is at a
distance of 5 cm from the centre of the circle of radius 3 cm.
Solution :
Let AB be the tangent. AABO is a right triangle at B.

A

By pythagoras theorem,
OA?=AB?+B0?

= 52=AB?+3?

= 25=AB’+9

= AB?’=25-9=16

. AB=4

Hence, length of the tangent is 4 cm.

COORDINATE GEOMETRY

The Cartesian Co-ordinate System : Let X'OX and YOY' be two
perpendicular straight lines meeting at fixed point O then X'OX is
called X axis Y'OY is called the axis of y or y axis point ‘O’ is
called the origin. X axis is known as abscissa and y - axis is
known as ordinate.

Distance Formula: The distance between two points whose

co-ordinates are given : \/(Xz -x )2 +(y, - yl)z



Distance from origin : \/(x - ())2 +(y - 0)2

Y

4

2nd Quadrant| 1st Quadrant

X'¢ o) >X

4th Quadrant

3rd Quadrant
N

Yl

. miX, +mpXj
Section Formula : x =———=—
mp +myp

mpy; +mpy;
my +1’1’12

(Internally division) y =

These points divides the line segment in the ratiom, : m,.
TRIANGLE

Suppose ABC be a triangle such that the coordinates of its

vertices are A(X,,y,), B(X,, ¥,) and C(X5, y;). Then,

area of the triangle

1
:E[Xl(}’z —y3)+x2(y3 —y1) +X3(¥1 —¥2)]

Centroid of triangle : The coordinates of the centroid are

(X1+X2 +X3 Y1ity» +Y3j

3 3

Example 31 :
Find the distance between the point P (a cosa, a sina) and
Q (acospP, asinf).
Solution :
d? = (a coso—a cosP)? + (asino — a sin )2
= a% (cosa— cosP)? + a2 (sino — sin )2

2 2
=a’ 2sina+BsinB_a +a’ ZCOSOLJrBsinOL_B
2 2 2 2

0(—[3 . 2&+B 2(1+B
=422 sin2 siIn" ———4+Ccos" —
4a“ sin 5 { 5 5 }
o — _
=422 sin2 = d=2asin
Example 32 :

The coordinates of mid-points of the sides of a triangle are
(1, 1),(2, 3) and (4, 1). Find the coordinates of the centroid.
Solution :

2,3 Xy)C

(X5, ¥1)

(1,1 4,1

B (x,,y,)

Let the coordinates of the vertices be A(x,, y,), B(x,, y,) and
C(x,,yy)-

13
Then, we have
X1+X2 =2, X2+X3 =8, X3 +X1 =4
and, y; +y;=2,y,+y3=2,y3+y; =6
From the above equations, we have
X, +x,+x,=7andy +y,+y,=5
Solving together, wehave x, =—1,x,=3,x,=5
andy =3,y,=-1,y,=3

Therefore the coordinates of the vertices are (-1, 3), (3,-1)
and (5, 3).

o (=14+345 3-1+3) 1 2
Hence, the centroid is 3 T3 Le. |37 3

Alternatively:

The coordinates of the centroid of the triangle formed by
joining the mid points of the sides of the triangle are
coincident

1+2+4 1+3+lj

. The centroid has coordinates (T’ 3

Example 33 :
If distance between the point (x, 2) and (3, 4) is 2, then the
value of x =

Solution :

2=\J(x-32 +(2-4)2 =2=/(x-3)? +4

Squaring both sides
4=(x-3P+4=>x-3=0=>x=3

Example 34 :
Find the co-ordinates of a point which divides the line
segment joining each of the following points in the given
ratio:
(a)(2,3) and (7, 8) in theratio 2 : 3 internally
(b) (-1, 4) and (0,—3) in theratio 1 : 4 internally.
Solution :
(a) Let A(2, 3) and B(7, 8) be the given points.
Let P(x, y) divide AB in the ratio 2 : 3 internally.
Using section formula, we have,

2xT7+3x2 20
X=—=—=

4
243 5
2x8+3x3 25

and y=——r3 =753

. P(4,5) divides AB in the ratio 2 : 3 internally.
(b) Let A (—1,4) and B (0, -3) be the given points.
Let P(x, y) divide AB in theratio 1 : 4 internally
Using section formula, we have

L 1x0+dax(h 4

1+4 5
Ix(-3)+4x4 13
and Y= %

413
p [—g ,?j divides AB in the ratio 1 : 4 internally.
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Example 35 :
Find the mid-point of the line-segment joining two points (3, 4)
and (5, 12).

Solution :

Let A(3,4) and B(5, 12) be the given points.

Let C(x, y) be the mid-point of AB. Using mid-point formula,
_4+12
y=——=
.. C(4, 8) are the co-ordinates of the mid-point of the line
segment joining two points (3, 4) and (5, 12).

8

345
we have, X =T=4 and

Example 36 :
The co-ordinates of the mid-point of a line segment are (2, 3). If
co-ordinates of one of the end points of the line segment are
(6, 5), find the co-ordiants of the other end point.

Solution :
Let other the end point be A(x, y)
It is given that C (2, 3) is the mid point

x+6 +5
. We can write, 2= and 3=yT
or 4=x+6 or 6=y+5
or x=-2 or y:l

. A (=2, 1) be the co-ordinates of the other end point.

Example 37 :
The area of a triangle is 5. Two of its vertices are (2, 1) and
(3,-2). The third vertex lies on y=x + 3. Find the third vertex.
Solution :

Let the third vertex be (x5, y3), area of triangle

1
= E|[X1(Y2 —¥3)+X2(y3 —y1) +X3(y1 —¥2)l
As x1=2,y;=1,x,=3,y,=-2, Areaof A=5

1
= 5=21202-y3)+3(3 D+ x3(1+2)]

= 10=|3x3+y;—-7| = 3x;+y;—-7=%10
Taking positive sign,

3X31y;=7=10 = 3x3+y,=17 ... @)
Taking negative sign
X3ty =7=-10 = 3x3+y;=-3 ... (i)
Given that (x5, ~y;) lieson y=x+3
So, x;+y;=3 L. (iii)
. . 7 13
Solving egs. (i) and (iii), X3 = Py y3 = >
. .. - 3
Solving egs. (ii) and (iii), X3 = EE y3 = 3

. (25) o (22
So the third vertex are ) or (55
Example 38 :

Find the area of quadrilateral whose vertices, taken in order,
areA (-3,2),B(5,4),C(7,—6)and D (-5, —4).

Solution :
Area of quadrilateral = Area of A ABC + Area of A ACD
D54 (7.-6)
A(-3,2) B(5.4)

1
So, Area of A ABC= | (-3)(4+6)+5(-6-2)+ 72— 4)|

1 1 .
= E|_30—40—14|:E| —84 | =42 sq. units
So, Area of AACD

= %|—3(—6+4)+7(—4—2)+(—5)(2+6)\

- %|+6—42—40|:%|—76|:385q.units

So, Area of quadrilateral ABCD =42 + 38 = 80 sq. units.
Example 39 :
In the figure, find the value of x°.

Solution : B ¢ D

Inthe AABC, LA+ B+ ACB=180°
= 25°+35°+/ ACB=180°
= ZACB=120°
Now, ZACB+ ZACD=180° (linear pair)
or 120°+ 2/ ACD=180°
or ZACD=60°=~ZECD
Again in the A CDE, CE is produced to A.
Hence, Z/ AED=/ECD+ ZEDC
= x=60°+60°=120°
Example 40 :
Find the equation of the circle whose diameter is the line
joining the points (— 4, 3) and (12, — 1). Find the intercept
made by it on the y-axis.
Solution :
The equation of the required circle is
x+4)(x-12)+(y-3)(y+1)=0
On the y-axis, x =0
= —48+y*-2y-3=0 = y*-2y-51=0

> y=1+ \/57
Hence the intercept on the y-axis = 252 =413



Example 41 :
In figure, if /|| m, then find the value of x.

Solution :

As /||mand DC is

transversal
ZD+/Z1=180°
60°+ £ 1=180°
Z1=120°
Here, £2=2/1=120°
(vertically opposite angles)
Inthe A ABC
ZA+ZB+Z£C=180°
25° +x° +120° =180°
or x =35°

Example 42 :

M and N are points on the sides PQ and PR respectively of

a A PQR. For each of the following cases state whether MN
is parallel to QR :

(a) PM=4,QM=4.5,PN=4, NR=4.5
(b)PQ=1.28, PR=2.56, PM=0.16, PN =0.32

15
Solution :
(a) The triangle PQR is isosceles
= MN || QR by converse
of Proportionally theorem

(b) Again by converse of proportionally theorem, MN || QR
P

Q R
Example 43 :
The point A divides the join the points (- 5, 1) and (3, 5) in
theratiok : 1 and coordinates of points B and C are (1, 5) and
(7,-2) respectively. If the area of A ABC be 2 units, then find

the value (s) ofk.
Solution :
3k-5 5k+1
=\l ka1 ) Area of A ABC =2 units
1|3k-5 [ 5k+l] (Sk—i-l j
—|—06+2)+1] 2- +7|——=5]| =
=3 [ e T K+l K+l £2

= 14k—66=%4(k+1) = k="7or 31/9

EXERCISE

1. Intriangle ABC, angle B is aright angle. If (AC)is 6 cm, and
D is the mid-point of side AC. The length of BD is

D
B C
(@) 4cm b  6em
(© 3em (d) 3.5cm

2. ABis diameter of the circle and the points C and D are on
the circumference such that /CAD =30°, What is the

measure of L ACD?

D
&

(b) 50°
d 9

(a) 40°
(©) 30

3.  ABCDisasquare of area 4, which is divided into four non
overlapping triangles as shown in the fig. Then the sum of
the perimeters of the triangles is

A B

D C
@ 8(2++2) (b) 8(1++2)
© 4(1++2) @) 42++2)

4. Thesides ofa quadrilateral are extended to make the angles
as shown below :

75°%

oy
115°
90°
‘What is the value of x ?
(a) 100 (b) 90
(c) 8 @ 75
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10.

11.

12.

13.

AB 1 BC and BD L AC. And CE bisects the angle C.
ZA=30° The, what is ZCED.

(@) 30° (b) 60°

(c) 45° (d) 65°

Instead of walking along two adjacent sides of a rectangular
field, a boy took a short cut along the diagonal and saved a
distance equal to halfthe longer side. Then the ratio of the
shorter side to the longer side is

(@ 12 (b) 273

() 1/4 (d 34

In a triangle ABC, points P, Q and R are the mid-points of
the sides AB, BC and CA respectively. If the area of the
triangle ABC is 20 sq. units, find the area of the triangle
PQR

(a) 10sq. units (b) 5.3 sq. units

(¢) 5sq.units (d) None of these

PQRS is a square. SR is a tangent (at point S) to the circle
with centre O and TR = OS. Then, the ratio of area of the
circle to the area of the square is

P S B
T
Q R
@ n/3 ® 11/7
(© 3/n @ 7/11

Two circles touch each other internally. Their radii are 2 cm
and 3 cm. The biggest chord of the outer circle which is
outside the inner circle is of length

@ 242 cm (b) 3.2 cm
© 23 cm d) 442 cm

A triangle and a parallelogram are constructed on the same
base such that their areas are equal. If the altitude of the
parallelogram is 100 m, then the altitude of the triangle is :
(a) 100m (b) 200m

(© 100y2 m (d) 10/2 m

The sum of the interior angles of a polygon is 1620°. The
number of sides of the polygon are :

@ 9 (b 11

(¢ 15 @ 12

From a circular sheet of paper with a radius of 20 cm, four
circles of radius Scm each are cut out. What is the ratio of
the uncut to the cut portion?

(@ 1:3 (b)y 4:1

(© 3:1 (d 4:3

In the adjoining the figure, points A, B, C and D lie on the
circle. AD =24 and BC = 12. What is the ratio of the area of
the triangle CBE to that of the triangle ADE

14.

15.

16.

17.

18.

D
E
c\\,/A
(@ 1:4 (b) 1:2

() 1:3 (d) Insufficient data

Find the co-ordinates of the point which divides the line
segment joining the points (4, —1) and (-2, 4) internally in
theratio3 : 5

AD 3
In AABC, DE || BC and DB = 3 IfAC=5.6cm, find AE.

A
D,
B C
(@ 21em (b) 3.1cm
(¢) 12cm (d 23cm

In the adjoining figure, AC+ AB=5AD and AC-AD =8.
Then the area of the rectangle ABCD is

D C
A B
(@) 36 (b) 50
(o) 60 (d) Cannot be answered

In the given fig. AB| | QR, find the length of PB.

Q—> 9¢ém. «—R

(@ 3cm (b) 2cm

(¢) 4cm (d) 6cm

In AABC, AD is the bisector of /A ifAC=4.2cm.,DC=6
cm., BC=10cm., find AB.
(a) 2.8cm

(¢) 34cm

(b) 2.7em
(d) 2.6cm



20.

21.

22

23.

24.

25.

26.

27.

Two circles of radii 10 cm. 8 cm. intersect and length of the
common chord is 12 cm. Find the distance between their
centres.

(@) 13.8cm (b) 1329cm

(¢) 132cm (d) 12.19cm

ABCD is a cyclic quadrilateral in which BC || AD,
ZADC=110°and ZBAC=50° find ZDAC

(@) 60° (b) 45°

() 90° (d 120°

The length of a ladder is exactly equal to the height of the
wall it is resting against. If lower end of the ladder is kept on
astool of height 3 m and the stool is kept 9 m away from the
wall the upper end of the ladder coincides with the tip ofthe
wall. Then, the height of the wall is

(@ 12m (b) 15m

(¢) 18m (d 1lm

In a triangle ABC, the internal bisector of the angle A meets
BCatD.IfAB=4,AC=3 and ZA =60°, then the length of
ADis

1243

@ 243 ® ——

3 3
© 15\/; (@) %

In a quadrilateral ZABCD, ZB=90° and AD? = AB? + BC?
+ CD?, then ZACDis equal to :

(@ N° (b) 60°

() 30° (d) None of these

How many sides a regular polygon has with its sum of
interior angles eight times its sum of exterior angles?

(@ 16 (b) 24

(¢ 18 (d 30

The Co-ordinates of the centroid of the triangle ABC are
(6, 1). If two vertices A and B are (3, 2) and (11, 4) find the
third vertex

@ (“4-3) (b) @D
© @9 d 6.3
In given fig, if /BAC=60° and Z/BCA =20° find ZADC
A
60°
B
20° D
C
(@) o0° (b) 45°
(c) 80° (d) 90°

In a triangle ABC, the lengths of the sides AB, AC and BC
are 3, 5 and 6 cm, respectively. Ifa point D on BC is drawn
such that the line AD bisects the angle A internally, then

what is the length of BD ?
(@ 2cm (b) 2.25cm
(¢) 25cm (d) 3cm

28

29.

30.

31

32.

33.

34.

35.
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The figure shows a rectangle ABCD with a semi-circle and
acircle inscribed inside it as shown. What is the ratio of the
area of the circle to that of the semi-circle?

A B

D C
@ (2-17 (b) 2(y2-1)?

(© (\/5 —1)2 /2 (d) None of these

IfABCD is a square and BCE is an equilateral triangle, what
is the measure of the angle DEC?

A B
E
D C
@ 15° (b) 30°
© 20 d) 45°

AB and CD two chords of a circle such that AB = 6 cm
CD=12cm. And AB|| CD. The distance between AB and
CDis 3 cm. Find the radius of the circle.

@ 345 ®) 2.5
(©) 34 d 543

ABCD s a square, F is the mid-point of AB and E is a point
on BC such that BE is one-third of BC. If area of AFBE = 108
m?2, then the length of AC is :

(a) 63m (b) 36vV2m
(©) 632 m (d) 7242 m
On a semicircle with diameter AD, chord BC is parallel to the

diameter. Further, each of the chords AB and CD has length
2, while AD has length 8. What is the length of BC?

B N¢

A D

@ 75 (b) 7

() 7175 (d) None of the above

The line x + y=4 divides the line joining the points (-1, 1)
and (5, 7) in the ratio

@ 2:1 (b) 1:2

(¢) 1:2externally (d) None of these

If the three vertices of a rectangle taken in order are the
points (2,-2), (8,4) and (5, 7). The coordinates of the fourth
vertex is

@ (1) (b) 1,-D

© L1 (d) None of these

The centroid of a triangle, whose vertices are (2, 1), (5, 2)
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36.

37.

38.

39.

41.

42.

and (3,4)is

CHCH IR E S

o (53 o0 (5

If O be the origin and if the coordinates of any two points
Q, and Q, be (x;, y;) and (x,, y,) respectively, then
0Q,.0Q, cos Q,0Q,=

@ XX =y1Y, (b) x1y; =%,

© x%*tyy, d) x;y; +%y,

In the given figure, AB | CD, £ BAE=45°, /DCE=50°and

Z CED =x, then find the value of x. 3.

@) 8
© 60

(b) 95°

d 20°

Ifthe coordinates of the points A, B, C be (4, 4), (3,— 2) and
(3, — 16) respectively, then the area of the triangle ABC is:

(@ 27 (b) 15

(¢ 18 d 7

Arc ADC isa semicircleand DB L AC.IfAB=9 and
BC=4, find DB.
(@ 6

(¢) 10

(b) 8
d 12

In the given figure given below, E is the mid-point of AB 45,

and F is the midpoint of AD. if the area of FAEC is 13, what
is the area of ABCD ?

A E B
1 NN
D C
(@ 195 (b) 26 46.
(© 39 (d) None of these
Given the adjoining figure. Find a, b, ¢
C
D
X
a
W36 10\ g
(@) 74°106°%20° (b) 90°,20° 24°
(c) 60°,30° 24° (d) 106°,24°, 74°

In the given figure, £ ABC and £ DEF are two angles

Z ABC+ £ DEF.

A
D= p
E
B l >C
F
(@) 120° (b) 180°
(¢) 150° (d) 210°

In the figure AG=9,AB=12, AH=6, Find HC.

@ 18
© 16

d 6
In the figure given below, AB is a diametre of the semicircle
APQB, centre O, £ POQ=48° cuts BP at X, calculate ZAXP.

PQ

(@) 50° (b) 55°
(c) 66° (d) 40°
OA is perpendicular to the chord PQ of a circle with centre
0. IfQR is a diametre, AQ =4 cm, OQ =5 cm, then PR is

equal to
P A Q
(0]
R
(@ 6cm (b) 4cm.
(¢) 8cm (d) 10cm

In the cyclic quadrilateral ABCD BCD =120°, m(arc DZC)
=7°, find DAB and m (arc CXB).

@ 60°,70°
(©) 60°,50°

(b) 60°,40°
) 60°60°



48.

49.

50.

51.

52.

@ 5
(© 28
The perimeter of the triangle whose vertices are (— 1,4),
(-4,-2),(3,-4), willbe :

(b) 4
d 18

@ 338 () 16
() & (d) None of the above
In the figure, AB=8,BC=7m, /ABC = 120°. FindAC.
A
120"
M B c
@) 11 b) 12
) 13 d 14

Give that segment AB and CD are parallel, if lines /, m and n
intersect at point O. Find the ratio of § to £ODS

l m n
< N 0 7’ >
A P B
0
2X
y 2y
R/c Q D\S
(@ 2:3 (b)y 3:2
(c) 3:4 (d) Data insufficient

In the given figure, AB is chord of'the circle with centre O,
BT is tangent to the circle. The values of x and y are

P

@ 52°,52° b) 58,52°

© 58,58 () 60°,64°

In the given figure, m £/ EDC = 54°. m / DCA = 40", Find
X, yand z.

53.

54.

35.

56.

57.

38.

59.

61.

19

(@) 20°,27,86° (b) 40°,54°,86

(c) 20°,27,43° (d) 40°,54°,43°

The distance between two parallel chords of length 8 cm
each in a circle of diameter 10 cm is

(a) 6cm (b) 7cm

(¢) 8cm (d 5.5cm

In a quadrilateral ABCD, the bisectors of ZA and /B meet
at 0. If ZC=70° and ZD = 130°, then measure of ZAOB is
(a) 40° (b) 60°

(c) 80° (d) 100°

In AABC, E and D are points on sides AB and AC
respectively such that Z/ABC = ZADE. IfAE=3 cm, AD=
2 cm and EB=2 cm, then length of DC is

(a) 4cm (b) 4.5cm

(¢) 50cm (d) 55cm

In a circle with centre O, AB is a chord, and AP is a tangent
to the circle. If ZAOB = 140°, then the measure of /PAB is
(@ 35° (b) 55°

(cp 70° d 75°

In AABC, ZA < ZB. The altitude to the base divides vertex
angle C into two parts C, and C,, with C, adjacent to BC.
Then

(@ C,+C,=A+B (b) C,-C,=A-B

© C,-C,=B-A (d C,+C,=B-A

If O is the in-centre of AABC; if ZBOC = 120°, then the
measure of ZBAC is

(@ 30° (b) 60°

() 150° (d 75°

Two parallel chords of a circle of diameter 20 cm are 12 cm
and 16 cm long. If the chords are in the same side of the
centre, then the distance between them is

(a) 28cm (b) 2cm

(c) 4cm (d) 8cm

Ina AABC AB_BD Z B=70°and £C=50°, th
na »AC_DC’ = an = 50°, then
ZBAD="?

(@) 60° (b) 20°

(¢ 30° (d) s0°

Ina AABC, AD, BE and CF are three medians. The perimeter
of AABC is always

(a) equalto (E +BE+ @)
(b) greater than (E +BE+ @)

(¢) lessthan (E +BE+ E)
(d) None of these
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62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

InaAABC, E, BE and CF are three medians. Then the ratio
(E+ﬁ+@) : (E+E+ﬁ) is

3 3
(2) equalto 1 (b) less than 2

3 1
(c) greater than 1 (d) equalto 3

Two circles with radii 25 cm and 9 cm touch each other
externally. The length of the direct common tangent is

(a 34cm (b) 30cm (¢) 36cm (d) 32cm
IfAB=5cm,AC=12and AB 1 AC then the radius of the
circumcircle of AABC is

(a 65cm (b) 6cm (¢) Sem (d) 7cm

The radius of the circumcircle of the triangle made by x-
axis, y-axis and 4x + 3y =12 is

(@ 2unit (b) 2.5unit (¢) 3unit (d) 4unit
The length of the circum-radius of a triangle having sides
oflengths 12 cm, 16 cm and 20 cm is

(@ 15cm (b) 10cm (¢) 18cm (d) 16cm

If D is the mid-point of the side BC of A ABC and the area of
A ABD is 16 cm?, then the area of A ABCis

(@ 16cm? (b) 24cm? () 32cm? (d) 48cm?
ABC is a triangle. The medians CD and BE intersect each
other at O. Then A ODE : AABC'is

@ 1:3 (b) 1:4 (¢ 1:6 (d 1:12

If P, R, Tare the area of a parallelogram, a rhombus and a
triangle standing on the same base and between the same
parallels, which of the following is true?

(@ R<P<T (b) P>R>T

() R=P=T (d) R=P=2T

AB is a diameter of the circumcircle of A APB; N is the foot
of the perpendicular drawn from the point P on A4B. If
AP =8 cmand BP =6 cm, then the length of BN is

(a 3.6cm (b) 3cm (¢) 34cm (d) 3.5cm
Two circles with same radius » intersect each other and one
passes through the centre of the other. Then the length of
the common chord is

@ r ®) 3r © @ 5r

The bisector of £4 of AABC cuts BC at D and the
circumcircle of the triangle at £. Then

(@) AB:AC=BD:DC (b) AD:AC=AE:A4B
(¢) AB:AD=AC:AE (d AB:AD=AFE:AC

3
—r
2

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

Two circles intersect each other at Pand Q. P4 and PB are
two diameters. Then ZAQB is

(@ 1200 (b) 135° () 160°  (d) 180°

O is the centre of the circle passing through the points 4, B
and C'such that ZB40O=30°, ZBCO=40° and ZAOC=x°.
What is the value of x ?

(@ 70° (b) 140° () 210° (d) 280°

A and B are centres of the two circles whose radii are 5 cm
and 2 cm respectively. The direct common tangents to the
circles meet AB extended at P. Then P divides AB.

(a) externallyintheratio5:2

(b) internallyin theratio2 :5

(c) internallyintheratio5:2

(d) externallyintheratio7:2

A, B, P are three points on a circle having centre O. If
Z0OAP=25°and ZOBP = 35°, then the measure of ZAOB s
(@ 120° (b) 60° (c) 75° (d) 150°

Side BC of AABC is produced to D. If ZACD = 140° and
ZABC=3/BAC, then find ZA.

(@) 55° (b) 45° (c) 40° (d) 35°

The length of tangent (upto the point of contact) drawn
from an external point P to a circle of radius 5 cm is 12 cm.
The distance of P from the centre of the circle is

(a 1lem (b) 12cm (¢ 13ecm (d) 14cm
ABCD is acyclic quadrilateral, AB is a diameter of the circle.
If ZACD=50°, the value of /ZBAD is

(@ 30° (b) 40° (c) 50° (d) 60°

Two circles of equal radii touch externally at a point P. From
a point T on the tangent at P, tangents TQ and TR are
drawn to the circles with points of contact Q and R
respectively. The relation of TQ and TR is

(@) TQ<TR (b) TQ>TR

(¢) TQ=2TR (d TQ=TR

When two circles touch externally, the number of common
tangents are

(@ 4 (b) 3 (© 2 @ 1

D and E are the mid-points of AB and AC of AABC. If
ZA=80° £C=35° then ZEDB is equal to

(@ 100° (b) 115° (c) 120° (d) 125°
Ifthe inradius of a triangle with perimeter 32 cm is 6 cm, then
the area of the triangle in sq. cm is

(a) 48 (b) 100 (c) &4 d %

Iftwo circles of radii 9 cm and 4 cm touch externally, then
the length of a common tangent is

(a) Scm (b) 7cm

(¢) 8cm (d 12cm

ANSWER KEY

1 (©) 12 (© 23 (a) 34 (c) 45 (a) 56 (©) 67 (c) 78 (c)
2 (a) 13 (a) 24 (c) 35 (b) 46 (c) 57 (c) 68 (d) 79 (b)
3 (b) 14 (©) 25 (a) 36 (©) 47 (d) 58 (b) 69 (d) 80 (d)
4 (©) 15 (a) 26 (c) 37 (a) 48 (d) 59 (b) 70 (a) 81 (b)
5 (b) 16 (©) 27 (b) 38 (d) 49 (©) 60 (c) 71 (b) 82 (b)
6 (d) 17 (b) 28 (d) 39 (a) 50 (©). 61 (b) 72 (d) 83 (d)
7 (© 18 (a) 29 (a) 40 (b) 51 (©) 62 (c) 73 (d) 84 (d)
8 (a) 19 (b) 30 (a) 41 (a) 52 (b) 63 (b) 74 (b)

9 (d) 20 (a) 31 (b) 42 (b) 53 (a) 64 (a) 75 (a)
10 (b) 21 (b) 32 (b) 43 (b) 54 (d) 65 (b) 76 (a)
11 (b) 22 (b) 33 (b) 44 (c) 55 (d) 66 (b) 77 (d)
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(@)

(b)

©

(b)

(d

In aright angled A, the length of the median is % the

length ofthe hypotenuse . Hence BD = %AC =3cm.

/D =180-4B=180-70=110°
.. ZACD=180-«4D-ZCAD
180-110-30 =40°

A B

a
O

D C
a

ABCD is square a’=4=a=2

AC=BD=22
perimeters of four triangles

=AB+BC+CD+DA+2(AC+BD)

=8+2(2v2 +24/2) =8(1+4/2)
Sum of all the exterior angles of a polygon taken in
order is 360°.

75%:

Ve

115°

=

90°

re. x+90+115+75=360

or x=360°-280°=80° or x=280°
In AABC, £ZC =180-90-30=60°

.. ADCE = % =30°

Againin ADEC, ZCED =180-90-30 = 60°
D C

X2 +y2

A B
According to question,

(x+y)—yx>+y? =%

X 2 2
(X+y)—5=\/>< +y

©

(@)

(d)

xT+y2+xy=x2+y2
xz+4xy=4x2

4xy=3x2 =4y =3x :>X=3

x 4
Consider for an equilateral triangle. Hence AABC
consists of 4 such triangles with end points on mid
points AB, BC and CA

A

B Q C
1
= 7 ar (AABC)=ar (APQR)
=> ar (APQR) =5 sq. units

In ASOR,a” +1% = (2r)° = 4r>

:a2=3r2 or a=\/§r

Area of circle 7 r 22 22 n

" Area of square  (y/3r)> T7x3 21 3

,O'
00O

AB=+3%>-12 =22 cm

AC= 4«/5 cm




Let the common base be x m.
Now, area of the triangle = area of the parallelogram

1 . .
S XXX Altitude of'the triangle=x x 100

Altitude of the triangle =200 m

The sum of the interior angles of a polygon of n sides

is given by the expression (2n — 4) g

= (2n—4)x==1620x —
2 180

1620%2

(2n-4)=—755

18

or 2n=22
orn=11

Ratio of uncut portion _ (mx20x20)—(100m)
(4xmx5x5)

Ratio of cut portion

300n 3

T100m 1
AD =24, BC=12
In ABCE & AADE

since /CBA = Z/CDA (Angles by same arc)
/BCE = #/DAE (Angles by same arc)
/BEC = /DEA (Opp. angles)

.. ZBCE & ZDAE are similar As

with sides in theratio 1 : 2
Ratio of area = 1:4 (i.e square of sides)

Herex; =4,x,=-2,y;,=-1,y, =4

and m; =3and m, =5

x = X2 T MoX _3(=2)+5E@) _7

m; +mj 3+5 4

_mys +mpy;  3(#AH+5CD 7
m; +my 3+5 8

and y

77
.. The required point is [Zagj

In AABC,DE||BC
By applying basic Proportionality theorem,

AD _AE
DB EC
AD 3
But——=— (Given)
DB 5
AE 3 AE 3 AE 3
.- =—_ 0 ——=— 0r — =—
EC 5  EC+AE 543 ~ AC 8
or?_lz:%:8AE:3X5.6:>AE:3X5.6/8

SAE=2.1cm.

D a C
(©
b b
A a B
AC+AB=5ADoOr AC+a=>5b (i)
AC—AD=8 or AC=b+8 ....(1)

Using (i)and (i), a+b+8 =5b or a+8 = 4b ...(iii)
Using Pythagorous theorem,

a’ +b% =(b+8)? =b% +64+16b

or a2 =16b+64 = (4b—8)> =16b° + 64— 64b
[From (iii)]
= 16b>-80b=0 or b=0 or 5
Putting b= 5 in (iii),a=4b—8 =20-8 =12
Area of rectangle= 12x5 = 60

(b) APAB~ APQR

PB_PR _ PB_6
AB QR 3 9
.. PB=2cm
(€] A
? 42 cm

B 4cm D 6cm C
using angle bisector theorem

AC_DC _ 42 AB
AB BD 6 4
.. AB=2.8cm

(b) Here,OP=10cm; OP=8cm

A
y

1
S~ PL=12PQ = PL =EX12 = PL=6cm

Inrt. AOLP,OP? = OL? + LP?
(using Pythagoras theorem)

= (10)> =OL? +(6)> = OL? =64 ;0L=38
In AO'LP,(O'L)?> =0'P? —LP?=64-36=28

012=28 = 0O'L =28
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2

. 00'=0L+0'L=8+5.29 Sy=—x—xx3x=="2
00'=1329 > 7 b
- 2eran , 23. (a) Wehave, AD2=AB2+BC2+CD?
20. (a) ZABC+ ZADC = 180° (sum of opposites angles of A D

cyclic quadrilateral is 180°)
A TN\

50° 110°
B e
90°
B C
In AABC
AC2=AB?+B(?2
= ZABC+110°=180° = AD?=AC?+CD? = ZACD=90°
(ABCD isa cyclic quadrilateral ) 24. (c) Letn be the number of sides of the polygon
= /ZABC=180-110= ZABC=70° ('~ AD|BC) Now, sum of interior angles = 8 x sum of exterior angles
. ZABC+ ZBAD=180° (Sum ofthe interior angles -
on the same side of transversal is 180°) ie. 2n—4)x—=8x2mn
70°+ £ BAD = 180° 2
— /BAD= 180°~70°= 110° or (2n-4)=32
or n=18

— /BAC+ Z/DAC=110°= 50°+ ZDAC=110 2. (@) Letthe thirdvertex be (x.3)

_— = /DAC=110°—50°=60° .. The centroid of the triangle is given (6, 1).
= X1+X2+X3 :63w:6:>14+)(:18
3 3
=x=4
3+x

and Y1 7Y27Y3 +y32 +Y3 E ] :>—2+4+y =1=>6+y=3
y=-3
.. Third vertex is (4, -3)

26. (c) InAABC, ZB=180°-(60°+20°) (ByASP)

3 3m

< 9m ——

. A
Using pythagoras , x2 + 81 = (3 +x)?2
or x2+81=9+x+6x =6x=72 or x=12m 60°
Heightofwall=12+3=15m B D
2. (b) A
4/30[30\ 5 20°
y
C

B C
D = /ZB=100°

< > X € > ~ tono
Using the theorem of angle of bisector, But ZB+ A_D B 180, )
(-~ ABCD isacyclic quadrilateral;

BD_AB_4 :>BD:ix &DCZEX Sum of opposite is 180°)
DC AC 3 7 7 100°+ £D=180° = LZADC=280°
. i 27. (b) As AD biseets CA, we have
In AABD, by sine rule, 3™ 30 _sinB - 0] BD _DC
4/7x y B-Ac
In AABC, by sine rule; sin 60 = sin B DC 5 5
X 3 o =53
BD 3
V3 sin30. sin30.y DC
= tting the value of sin B fi ey
or = 47X [pu ing the value of sin B from ()] or 5D +
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28

29.

30.

31

(d

(@)

@)

(b)

DC+BD 5+3
o ——=""-
BD
BC 8
or —=—
B 3
or BD:BCX3:ﬁ:2=2.250m
8 8 4

Let the radius of the semi- circle be R and that of the
circle be r, then from the given data, it is not possible
to express r in terms of R. Thus option (d) is the correct
alternative.

In ADEC, ZDCE =90°+60° =150°

180150

ZCDE = ZDEC = 15°

Draw OE L CD and OF 1 AB

AB| CD

(Given)
Let ‘r’ be the radius of the circle
Now in rt. AOED,

(OD)? = (OE)? + (ED)?
(using Pythagoras theorem)

2 =x2 +(6)? ( ED =%CD =%><l2 = 6cm]

= r2 = x2 +36 (i)

Intt. AOFB, (OB)? = (OF)? +(FB)?

=12 =x+32+03)? =2 = x> +6x+9+9
2 (i)

=r
From (i) and (ii), we get x> +36 = x> +6x +18
=36=6x+18 = 36-18=6x

18=6x = 3=x

For (i), 12 =(3)?+(6)*

2=9+36= r>=45

r:«/4_5:>r=3«/§ cm.

Let the side of the square be x, then

—x%+6x+18

BE == and BF =~
3 2

32

33.

34.

35.
36.

(b)

(b)

©

(b)
©

A F B
E
D C
1 x x x2
Area of AFEB = —Xx—x—=—
2 3 2 12
2
Now, =108
12

= x2=108x12=1296
In AADC, we have
AC2=AD? +DC2
=x2+x2=2x2
=2x1296=2592

or  AC =+/2592 =362

B
2 14
2l .
A E O F D
< —
4
BO=radius=4=A0
2244247} 2 1
AE=2cCosA =2x| —  |="==—
2x2x4 4 2

11
:.BC=AD-AE~FD =8-_-—=7(.- AE=FD)

. [—1+1—4) 1
Ratio =—| ———| ==
5+7-4/ 2
x+8 2+5
Let fourth vertex be (x, y), then 5 = TN
and y+4:—2+7:>X:_1’y:1
2
X_2+5+3_£ d _1+2+4 7
“T 3 3 me Y=

From triangle OQ, Q,, by applying cosine formula.

Y
A

Q,(x,,Y,)

Q,(x,,y))
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NPT 4. (c) m ZDAB+ 180° — 120°=60°
QQ2 =0Q7 +0Q2 ~20Q,.0Q; cos Q0Q, (Opposite angles of a cyclic quadrilateral)

or (XI_X2)2 +(Y1—Y2)2 m (arc BCD)=2m £ DAB=120°.

= xf + y12 + x% +y§ -200Q;.0Q, cos®

or X1X2 + YIYZ = OQ10Q2 COS QIOQZ
37. (@) ZEDC=ZBAD=45° alternate angles)
. x=DEC=180° —(50°+45°) =85°.

38 (d) %[4—(2+16)+3(—16—4)+3(4+2)]

1
= 5 [56-60+18]=7

39. (@) mZADC=90°

(Angle subtended by the diameter on a circle is 90°) ~.m (arc CXB)=m EBCD‘?_ m (irc DZC)
D =120°-70°= 50°.

47. (d) £MBA=180°-95°=85°
2 AMB=ZTMN ...(Same angles with different names)
ml .. AMBA—-AMNT ......(AA test for similarity)

A B C
.. AADC is aright angled triangle. MB _ AB

(proportional sides)

- (DBR2=BAxBC.. MN  NT
(DB is the perpendicular to the hypotenuse) 10 5 90
=9x4=36 MN -9 :?:18.
-.DB=6 )
40. (b) AsF isthe mid-point of AD, CF is the median of the 4. (d) Thethreelength AB, BC, AC willbe
triangle ACD to the side AD. AB = V(=144 +(4+2)21 = /45
Hence area of the triangle FCD = area of the triangle \/[( U ] a5
ACFE. 2 2 22
. i k BC=4[(4-3 2+2)°]=N7"+2° =53
Similarlyarea of triangle BCE =area oftriangle ACE. \/[( )+ (2427 \/ " V53
.". Area of ABCD = Area of (CDF + CFA+ ACE +BCE) AC =42 +82 = J30

=2 Area (CFA+ACE)=2 x 13=26sq. units.
41. (a) a+36°+70°=180°(sum of angles of triangle)
=a=180°-36°-70°=74°
b=36°+ 70°(Ext. angle of triangle ) = 106°
c=a—50°(Ext. angle of triangle ) =74°— 50° = 24°. 3 3
42.  (b) Since the sum of all the angle ofa quadrilateral is 360° - AM g AB= % x8=4.3
Wehave £ ABC+ £ BQE + £ DEF+ £ EPB=360°
S ZABC+ ZDEF=180°[-- BPE=EQB=90°]
43. (b) mZAHG=180-108=72°
. Z AHG = Z ABC .....(same angle with different

Perimeter=AB+BC +AC
49. (¢) m ZABM=180°-120°=60°
. AAMBisa30°—60°—90° triangle.

(AC)? =(AMY> + (MC)?= (4 3 Y+ (4+7)

names)
.. AAHG —AABC.....(AA test for similarity) =48+121=169 ; AC= /169 =13.
AH AG 6 9 50. (c) Let the line m cut AB and CD at point P and Q
= T A AT A respectively
AC C
AB 12 £ DOQ= x (exterior angle)
12x9 Hence, Y+ 2x (corresponding angle)
S AC= 5 =18 y=x
~ HC=AC-AH=18-6=12 ~(1) _ _
Also . Z DOQ = x (vertically opposite angles)
4. () b= 1 (48°) In A OCD, sum of the angles = 180°
’ 2 Syt 2y+2x+x=180°
(Zat centre = 2 at circumference on same PQ) 24° 3x+3y=180°
£ AQB =90° (£In semi- circle) x+y=60
Z QXB=180°-90°—-24° ( Lsum of A ) =66° (2
From (1)and (2) x=y=30=2y=60
= 2 = = o=
4. @ AO0=0Q’-AQ’ = 5?42 =93 - ZODS=180—60=120°
Now, from similar As QAO and QOR - 0=180-3x=180-3(30)=180—-90=90°.

OR=20A=2x3=6cm. .. Therequiredratio=90:120=3:4.
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51

52.

53.

©

(b)

@)

Given ABisacircleand BT isa tangent, Z/BAO =32°
Here, £ OBT =90°
[ -~ Tangentis L tothe radius at the point of contact]
OA=0B [Radii of the same
circle]

~.ZOBA = Z0AB=32°

[Angles opposite to equal side are equal]
.. Z0BT=Z0BA+ £ ABT=90°0r 32°+x=90°.
Zx=90°-32°=58°.
Also, Z AOB=180°- ZOAB— ZOBA

=180°-32°-32° =116°

1
Now Y= E AOB

[Angle formed at the center of a circle is double the
angle formed in the remaining part of the circle]

1
= = x116°=58".
> < 116°=58

1
m ZACD= ) M(are CXD)=m £ DEC
.. mZDEC=x=40°
1
..mZECB= 3 m (are EYC)=m LEDC

~.m LECB=y=54°
54+x+2z=180° (Sum ofall theangles of a triangle)
54+40+z=180°

. Z=86°.
B
O
- i
A O

C
Two parallel chords AB & CD & AB=CD=8cm
Diameter of circle=AD = 10 cm.

radius=A0O=0D= %zScm

AB
AM=MB= 7 =4 cm.

AAOM is Right angle A,
AO? = AM? + OM?
52 =42+ OM?
OM?=25-16=9
= OM=3cm.
Similarly,
OM=0ON=3cm
Distance between parallel chords = MN
=0OM+ON
=3+3=6cm
) A B
o
130° 70°

55.
56.

57.

58.

59.

(d)
©

©

(b)
(b)

©

A+B+C+D=360
A+B=360—(130+70)=160°

2.8 g0 1
TS - 1)

In AAOB,
é+E+0—180°
2 2
0=180°—80° =100°

InAAOB, /A+ /B+ /0=180° P
/A+ /B=180—140° = 40°

/A= /B=20° {AO=BO}

ZPAO=90° A/~ \B

ZPAB+ ZBAO=90°
ZPAB=90°-20°=70°

C
/;%h
B

A D
In A ADC,
A+D+C,=180%A+C,;=180°-90°=90°
In ABDC,
B+D+C,=180°% B+C,=180°-90°=90°

A+C,=B+C,
C,-C,=B-A

)
8 cm 8¢ A

DH

60>~

-

Qe
N
In AADO,
OD = /(A0)? - AD?

= J100cm? — 64cm? =6cm
In ABCO,

OC= {oB? - CB?

= 4J100cm? —36cm? =8cm
distance between chords=0C — OD =2cm

A

70° 50°

vs)
v
@)



61.

62.

63.

(b)

©
(b)

(@)

AB BD
AC ™ DC
According to angle bisector theorem which states that
the angle bisector, like segment AO, divides the sides

Given,

of the triangle proportionally. Therefore, £/ A being
the bisector of triangle.
InAABC,

ZA+ £/B+ ZC=180°
ZA=180°-70°=60°

o

ZBAD= =30°

A

B D C

Let ABC be the triangle and D, E and F are midpoints
of BC, CA and AB respectively.

Hence, in A ABD, AD is median

AB+AC>2AD (D)
Similarly, we get

BC+AC>2CF (2

BC+AB>2BE e

On adding the above in equations, we get

(AB+AC+BC+AC+BC+AB)>2(AD+BE+CF)
2(AB+AC+BC)>2(AD+BE +CF)
AB+AC+BC>AD+BE+CF

Thus, the perimeter of triangle is greater than the sum

of the medians.

Let the two circles with centre A, B andradii 25 cm and
9 cm touch each other externally at point C.

Then AB=AC+CB=25+9=34cm.

Let PQ the direct common tangent. i.e., BQ L PQ and
AP L PQ .Draw BR | AP. Then BRQP is a rctangle.

(Tangent L radius at point of contact)
In AABR,
AB?=AR?+BR?
(34y=(16)*+ (BR)’
BR?=1156-256=900
BR= /900 =30cm

In AABC,
BC2=AB2+ AC?

(b)

(b)

©

(d)

(d

(@)
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BC2=(5)2+(12)?
BC2=25+ 144
BC2=169

BC=+169 =13cm

B C

o

=—=6.5cm
2

Puttingx=0in4x+3y=12weget y=4

Putting y=01in4x + 3y =12 we getx =3

The triangle so formed is right angle triangle with points
(0,0)(4,0)(0,3)

So diameter is the hypotenus of triangle =~+/16+9
=5unit

Radius of triangle =

radius = 2.5 unit

Circum Radius (R)= abe

4 x Area of triangle
[where a, b and c are sides of triangle]

Area of Triangle = \/s(s —a)(s—b)(s—c)

{.‘S:a+b+c:24}

2
Area of Triangle =+/24x12x8x4 =8 %3 x 4 cm?
R— 12><16><20:10 om
4x8x3x4

Area of AABD = 16 cm?

Area of AABC=2 x Area of AABD [ -+ In triangle, the
midpoint of the opposite side, divides it into two
congruent triangles. So their areas are equal and each
is halfthe area ofthe original triangle]

=32 cm?
Area of AODE Z%OKXDE A
=l lBC><OK
2\ 2 D K E
:i[BCx(AO—AK)]
B F C

o 3

I 1)1

1
=—x—|—AFxBC | = — =1-
4 3[2 } 2 area of AABC=1:12

Parallelogram Area=1x b
Rhombus Area=1xb

Triangle Area = %

Therefore R =P=2T.

Since AB is a diameter. Then ZAPB=90° (angle in the
semicircle)

ABPN ~ AAPB

So, BN=BP?/AB

6x6
=——=3.6cm
BN 0
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71.

72.

73.

74.

75.

(b)

(d)

(d

(b)

@)

In AAOM

2= AM?2 + x2

AM? =2 — 2 (1)
In AAMO'

2= (r—x)*+AM?2
AM2=72—(r—x)? ..(Q2)
From eqns. (1) & (2)

2 —x2=r2—(r—x)>?

= 2=

IN

r
=x=—
2

Fromeq. (1)
2
AM? =2 _(ﬁj _3,2
2 4

3

AM= —r
2

Length of chord AB=2AM= 2 x?r =f3r

P

\A

Q\’/B

n
ZAQP= Py (Angle in the semicircle is 90°)
T . .. .
ZBQP= By (Angle in the semicircle is 90°)

Y Y
ZAQB=ZAQP+/BQP = —+ = =mor 180°

In AAOB

AO=BO (radii of circles)

.. ZABO= /ZBAO=30°

In ABOC

BO=CO (radii of circles)

- ZBCO=Z0OBC=40°
ZABC=ZABO+ Z0BC
ZABC=30°+40°=70°

2x Z/ABC=ZA0C=x°=140

APQB and A PRA are similar triangle by AAA criteria.
AP AR 5
BP BQ 2

P divides AB externally in the ratio of 5 : 2

76. (a)

77. (d)

78. (0

In AOBP.
OB =OP (" radius)
.. ZOBP=/Z0OPB=35°
In AAOP
OA=OP (. radius)
- L OAP=Z OPA=125°
Now, £ APB= 2 OPA+ ZOPB 35°
=25°+35°=60° BN F
Hence, ZAOB=2/APB
(Angle be substended by are at centre is twice)
=2x60°=120°

A

140°
B C D

ZACB+ ZACD = 180° (linear pair)
- ZACB=180°—-140°=40°

In AABC
ZBAC+ 2/ ABC+ £ ACB=180°
ZBAC+3 ZBAC+40°=180°

4 ZBAC=180°-40°

140
ZBAC= = =35°

A 12 cm

(9]
Q
=

@)

AP is a tangent and OA is a radius.
Therefore, OA is | at AP.
So, In A OAP
OP2=52+122
OP2=25+144=169
OP=13cm

In A ABC, ZACB=9(0°
.. ZACB+ ZACD

= 90°+50°=140° )
As angle mode by triangle

in semicircle is equal to 90°.

.. In quad. ABCD £ZBAD+ ZBCD=180°
angle of (opp. pair of quad is equal to 180°)
ZBAD=180°-140°=40°




8l. (b)

82. (b)

[The length of tangents drawn from
an external point to a circle are equal]

Similarly, TP=TR

Using both equation, we get

TQ=TR

Therelation of TQ and TRis TQ =TR.

A E

There are three common tangents AB, CD and EF
DE is parallel to BC A

So Z AED = /C=35° £\
Since ZA = 80° 80°

Then £ ADE = 65°

Z EDB is supplement to ZADE. D E
So, ZEDB=180°-Z ADE

=180°-65°=115° 350

83. (d) Areaoftriangle=Inradius x Semi-perimeter

=6x16=96 sq.cm

) A

e

In figure, AC=A0-CO
=9cm—4cm =5cm
Also,CB=00'=13cm
InA ABC

AB= |cB? - AC?

= \/(13cm)2 - (SCm)2
=12cm

{CO=BO'}
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