Concepts 1

Geometric Fundamentals

A few basic facts are assumed in geometry. These facts are called Postulates or Axioms. Axioms
are not proved, their truth is taken for granted. Following are the axioms :

= Space contains at least two distinct points.

= Aline is the shortest distance between two points.
least two distinct points.

set of points and contains at

= Given any two distinct points in a plane, there exists o
= No line contains all the points of the space.
= Anplane is a set of points and con

= |f there are three non-colling e that contains all of

them.
= No plane contains all the poi
= |f two distinct poin line lies in that plane.

= |f two distin

his is exhibited by an arrow. The
starting p

An angle is a fig
vertex.

two rays with a common initial point, say O. This point is called the

Types of Angles

A right angle is an angle of 90°.'e.g. Angle AOB
o A

An angle less than 90° is called acute, an angle greater than 90° but less than 180° is called obtuse,
an angle of 180° is called a straight angle, an angle greater than 180° but less than 360° is called a
reflex angle.

Two angles whose sum is 180° are called supplementary angles, each one is a supplement of the
other. Two angles whose sum is 90° are called complementary angles, each one is a complement of
the other. Two adjacent angles whose sum is 180° are the angles of a linear pair.

Angles and Intersecting lines : When two lines intersect,
two pairs of vertically opposite angles are formed. Vertically
opposite angles are equal. Thus, Zc & Zd are equal. Za & c
/b are equal. Also, sum of all the angles at a point = 360°.
Za+ /b+ /c+ /d =360°
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Angles and Parallel Lines : If a transversal (cutting line) cuts two parallel lines, then the

e Corresponding angles are congruenti.e. a=e,b=f,d=h,c=g

e Alternate angles are congruent, i.e.c =f,d=e.

e Interior angles on the same side of the transversal are supplementary; ¢ + e =d + f = 180°

N
\

A
v

Two lines are parallel to each other :
. If alternate angles made by a transversal are congruent:
o If the corresponding angles ma
. If the interior angles on the

. If they are parallel to a thir

. If one of th i midpoints of the remaining two

ed by them are equal and supplementary.
. If one of them i bisector and the other is an external bisector of an angle.
o If they are parallel t a right triangle making the right angle.

. If they are the adjacent rectangle or a square.

. If they are the diagonals of ombus.

. If the sum of the squares on them is equal to the square on the line joining their free hands.

. If one of them is a tangent to a circle and the other is the radius of the circle through the point
of contact.
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Two angles are congruent :

If they are the complements of congruent angles.

If they are the supplements of congruent angles.

If they are vertically opposite angles.

If they are alternate angles formed by a transversal and parallel lines.

If they are corresponding angles formed by a transversal and parallel lines.
If their arms are parallel to each other in the same sense.

If their arms are perpendicular to each other.

If they are the corresponding angles of two congruen

If they are the opposite angles of a parallelogram
If they are the angles of an equilateral triangle.
If they are the opposite angles of the congruent side

If they are the angles of a regular polygon.

If they are subtended by con at the
centre(s).
If they are subtended by i gruent circles at their

circumferences.
If they are in the same se circle.

If they are such that one is the interior opposite
angle of a cycli drilater

If they are the radii of the same circle or congruent circles.

If they are chords equidistant from the centre of the circle.
If they are the chords of congruent arcs in the same circle or in congruent circles.
If they are tangents to a circle from an external point.

If they are perpendiculars from a point on the bisector of an angle to its arms.

5 Pankaj Gandhi’s Academy/Geometry



Concepts 2

A Triangle is a closed figure formed by three line segments. In the figure below, ABC is a triangle
having sides AB, BC and CA. A, B, C are the vertices of the triangle.

A triangle is said to have six elements. Three sides AB, BC and CA and three angles £ZA, /B & ZC.
A triangle may also be defined as polygon of three sides.

A

When all the three sides are equal it is called an equila
A triangle with no two sides equal is called a scalene tri
If one of the angles of a triangle is 90° it is called a right-a
If one of the angles of a triangle is ° it is called
If all the angles of the triangle a

Basic Properties of a triangle :
. Sum of the three angles i

. When one side is extende
called the exterior angle.

exterior angle adjacent to it is

s not adjacent to it.

always less than the third side.
o Side oppo 5t angle will be the greatest side.
est angle will be the shortest side.

. Two triangles will
parallels.

area if they have the same base and they lie between the same

. In any triangle there ca
least two acute angles.

one right angle or obtuse angle. i.e. a triangle must have at

A

The segment joining a vertex and the midpoint of
the opposite side is called the median of a
triangle. There are three medians and they meet
in a single point called the centroid of the
triangle, & denoted by G. The centroid divides
each median in the ratio 2 : 1. In the given figure,
AG:GD=BG:GE=CG: GF=2:1.
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The line drawn from any vertex,
perpendicular to the opposite side is called
the altitude (or height). The three altitudes
of a triangle meet in a single point called
the orthocentre. It is denoted by H. The
angle made by any side at the orthocentre
is equal to (180 - vertical angle)

I\\

11
B — C

Incentre : Point of intersection of angle bisectors of the triangle is known as the Incentre of the
triangle and it is denoted by I. Circle drawn with this point as the centre and touching all the three
sides of the triangle is known as Incircle. Radius of this ci is known as Inradius, denoted by r
and

r = Al s, where A = Area of the triangle and s

Circumcentre : is the point of intersection of perpendic
drawn with this as the centre and passing through the vertic
circle is Circumradius (R) and R = abc/

Ex-circle : If ABC is any triangle i i y
AC produced is known as the E . ius i /
a)

iangle. Circle
of this

C
Apollonius’ theorem: If AD is th i AB?+AC?%=2(AD?*+
BD ?)
Angle Bisecto gle bisector of a triangle divides the opposite side in the ratio of its

adjacent arms .
If AD bisects ZA, th

Area of a triangle :
Area of a triangle = 1/2 x Base x

Hero’s Formula : If a, b, c are the lengths of the three sides of a triangle, then
area :\/s(s—a) (s—b)(s—c) wheres=(a+b+c)

2
Properties of Different types of triangles :
Equilateral triangle :
. All sides are equal, all angles are equal. Each angle = 60°

. Height = (V3/2)side; Area = (V3/4)side? = h?/+3
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. Inradius = height/3 = a / 2V3; circumradius = 2(height)/3 = a / V3

o Perimeter = 3 x side
. Of all the triangles of any given perimeter, equilateral triangle has the maximum area.
. Of all the triangles that can be inscribed in a circle equilateral triangle has the maximum area.
Right angled triangle : A
o In a right angled triangle, one angle is a right angle, the side
opposite to the right angle is called hypotenuse. The other two M
acute angles are complementary.
o Square of the hypotenuse = Sum of squares of the other two sides. g c

(Pythagoras Theorem) i.e. AC® = AB? + BC?

. Pythagoras theorem has a large number of app it is better to remember the

Pythagorean triplets.

+ +2 +2

P /v+2 A2 A
3705 77 9 11 13 15 |4
J'+8 +12 +16 +20 +24 +28
4 127 24 a0 60
,+8 +12 /+16
5 1137 25 41 01

The largest is the hypote
triplets. e.g. 3,4, 5: 6,8, 1

e also Pythagorean

. The median to is also the circumradius of the

triangle.

each acute angle is 45°.

. Hypotenuse 2 of the perpendicular arms)
30-60-90 triangle :
. the side opposite to 30

. the side opposite to 60° = (V3/2) hypotenuse

Midpoint Theorem : Intercepts, made by two transversals on 3 or more parallel lines are
proportional. Lines t; and t, are transversals cutting three parallel lines AB, CD and EF. Then AC,

CE, BD, DF are the intercepts.
AC/CE = BD/DF;
A B

If AC = CE then BD = DF

N
\

T

N
m
\
/
n

v

N
~
&
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In a triangle, the segment joining the midpoints of two sides is
parallel to the third side and is equal to half the third side.

DE || BC and DE = '/, BC (midpoint theorem)

Basic Proportionality theorem (BPT): A line parallel to one
side of a triangle, divides the other two sides proportionally.

Congruency of triangles :

Two triangles are congruent:
. If two sides and the included angle of one triangle are respectively congruent to two sides and
the included angle of the other triangle. (S- A - S)

o If two angles and a side of one triangle are res
corresponding side of the other. (A - A -S)

agruent to two angles and the

o If three sides of one triangle are respectively congr e other.(S-S-S)

. If one side and hypotenuse of a right angled triangle a y he side and

. If two angles and the side incl gruent to

two angles and the correspo

Similarity of triangles :
Two triangles are similar if they
the corresponding sides are o
triangles are not necessarily cong

are congruent, but
similar but all similar
Two triangles a
ree angles of the other triangle. (A

respectively equal to the two angles of the other triangle. (A - A)

o Two side e proportional to two sides of the other and the included angles are
equal.

Properties of similar tri

If two triangles are similar,
Ratio of sides = ratio of heights =
circumradii.

o of medians = ratio of angle bisectors = ratio of inradii = ratio of

Ratio of areas = b;h;/bsh, = (51)2/(52)2, where b; and h; are the base and height of A;, and b, and h,
are the base and height of A,; s; and s, are the corresponding sides of A; and A, respectively.

Similarity in aright angled triangle :

Cc
In a right triangle, the altitude to the hypotenuse separates the
triangle into two triangles which are similar to each other and to
the original triangle.
In AABC, ZA =90° AD L BC. D
AABC ~ ADBA .. BA” = BC x BD
AACD ~ ABCA.. CA*=CB x CD
AABD ~ ACAD .. DA’ =DB x DC A B
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Solved Examples

1. Line BC divides triangle ADE into sections, one of
which is an isosceles triangle such that AB = AC. Cc
Angle B, one of the base angles, is equal to 75°.
What is the sum of the measures of angles D and

2
E 75°

B
(a) 100° (b) 125° (*c) 150° (d) 175°

The two base angles of an isosceles triangle are e
75° and their sum is 150°. Since a triangle ha
triangle has 180° the sum of angles A, E and D
the sum of angles D and E must be equal to 150°.

s B and C both, therefore, equal
ust be 30°. Again, since a
e A is known to be 30*

2. In the diagram, AC = CD = DA, AB = BC, and BE is
perpendicular to DA. If the length of AE is 1, what is
the area of triangle ACD?

(a) V3
(c) 3V3

Sol: Inan equn endicular dropped from B forms
e side opposite the 30° angle is
3/2 times the hypotenuse. As AE
le is twice AB, the side must be 4.
ral triangle is 2 since it is opposite a

roduct of base and altitude, therefore the
A

In the figure,
then AC =?

(a2

(c)1++2

Cc

Sol : Since AB = BE, ABE is an isosceles triangle and angle DEC = 45°. .. EDC is also an isosceles
right angled triangle. By the Theorem of Pythagoras, AE = V2, EC = 1N2. . AC =3/, 2.

4. If more small triangles were added to the figure so as to
double each of the sides of the outside triangle, how many
small triangles would there be in the figure?

(a) 25 (b) 18
(*c) 36 (d) 40
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Sol : To double the sides, we must draw three more rows of small triangles. Each row contains two
more triangles. Each row contains two more triangles than the previous row. Altogether there
arel+3+5+7+9+ 11 =236 small triangles.

5. In the diagram, AB = BE and BC = EC. If E
points A,B,C, and D are collinear, find y.

(a) x (b) 1/2x

(c) 1/3x (*d) 4x
X y

A B C D

Sol: AB =BE and BC = EC . In triangle ABE, angle BAE
BEC = angle CBE = y. CBE is the exterior angle
angle AEB = 2x. Similarly, angle DCE is the e
angle DCE = angle BEC + angle CBE = 4x.

gle AEB = x. In triangle BEC, angle
BE, angle CBE = angle BAE +
iangle CBE. Therefore, y =

6. In triangle ABC, AE = DE =DC. If the area of triang|
BEC is 48, what is the area of triangle ABC?

(a) 64 (*b) 72
(c) 96 (d)8

Sol : Triangles ABC and BEC
and EC = %5 AC; Area of
triangle ABC); Area of tria

Polygons :

al (square, rectangle, rhombus, parallelogram, trapezium)

7 sides is called a
8 sides is called an oc
9 sides is called a nonag
10 sides is called a decagon

infinite sides is called a circle.

A polygon with all sides and all angles equal is called a regular polygon. A regular polygon can be
inscribed in a circle.

Cyclic Polygon : If a circle can be drawn passing through all the vertices of a polygon then it is
known as a cyclic polygon.

Properties of regular polygons :

If the number of sides of the polygon is n,
. sum of all interior angles = (2n - 4) x 90°
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. an interior angle + an exterior angle = 180°

1y Area = '/, perimeter x perpendicular from centre to any
side. A C E
7. In the diagram, Angles 1,2,and 3 are equal. Triangle y 1

BCD is congruent to triangle CDE. Angle CAB = 90°.
A,C, and E are collinear. BC = 5. What is the perimeter
of quadrilateral ABDE?

(a) 15 (b) 22 %1, 7,
(*c) (35 + 5V3)/2 (d) (10 +5v2) / 2

Sol : Since angles 1, 2 and 3 are equal triangle BCD is
5, then BD = CD = 5. Since triangle BCD and tri
angle of an equilateral triangle equals 60°. .. a
120 = 60°. Angle 5 = 180 - (90 + 60) = 30°. Since
half the hypotenuse (BC), AC = 2.5. By the theo
perimeter of ABDE = AB + BD + DE + CE + AC.

nd all its sides are equal. BC =
gruent, DE = CE = 5. Each
= 120°. Angle 4 = 180 -
° angle is equal to

5V3) / 2. The

8. The figure shows two regular p

) 2/7

sided regular polygon measures "2/, 180 Therefore for the first
figure, a s © 21,180 = 120°Each exterior angle is found by taking 360/n.
i an exterior angle of an octagon, is 360/8 = 45°. .b/a = 3/8

Quadrilaterals :
In a quadrilateral sum of a
Area of a quadrilateral = (1)
A quadrilateral inscribed in a
supplementary. The exterior angle

= 360°

al)x(sum of perpendiculars from opposite vertices).

a cyclic quadrilateral. The opposite angles in this case are
the remote interior angle.

Square :

) A square has all sides equal.

o All angles are right angles. The diagonals are equal and bisect each other at right angles.
o Perimeter of a square = 4a where a is the length of a side

. Area = a” diagonal = V2 a

. When a square is inscribed in a circle, the diagonal = the diameter of the circle

. When a circle is inscribed in a square, side of the square = diameter of the circle.
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Sol :

10.

Sol :

11.

12.

In the figure, the area of each little square is A2 and the area of the big
square is B2. Express x in terms of A and B. ]
(@ A+B (b)3A/B  (*c)3A-B (d)3A2-B2 A?

BZ

The area of the little squares is A% ..the each side is A units long.
Similarly, each side of the larger square is B units long. The height of
the entire stack of small squares is 3A. The height of the large square is B. x is the difference
between these two heights, 3A - B E

A2

The figure is composed of an equilateral triangle and a square.
angle (x +y)/AngleB =7

(*a) 5/3 (b) 9/5
(c) 3/2 (d) 7/4 A yx D
Angle A is composed of one angle of the square pl
equilateral triangle. .. angle A = 150°.
Angle B = 90°. 150/90 = 5/3 ¢
What is the ratio of the are to the area
isosceles triangle ABC? Gi
(*a) 1:2 (b) 1:1
(c) 2:3 (d) 3:4
E D
4 0
2\2
= 45°
B F C

ngles are right angles.

iIsect each other.
= length & b = breadth

Diagonals
Perimeter = 2(
Area=1xb

Diagonal = \m
Of all the rectangles of given‘area or perimeter the square will have the maximum area.

In a rectangular box of length |, breadth b and height h, the length of the longest rod that can
be kept is V(1> + b® + h?)

When the rectangle is inscribed in a circle , it will have the maximum area when it is a square.

Prasad has a sheet of paper 8 inches long and 3 inches wide,. How many strips of paper 6
inches long and 1 inch wide can he cut from this sheet?
(*a) 3 (b) 4 (c)6 (d) 24

There would be 4 strips of 6 square inches a piece, one of the strips would measure 2 inches
by 3 inches. There are only three strips measuring 6 inches by 1 inch.
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13. In the diagram
below, AK is 10 A 10 K J |
units long, CD is 3
units long, DE is C
3/2 units long and
ABCK has an area
of 20, KIGD has 8
an area of 5, and
DHFE has an area
of 6. Find
the area of IJGH.
(a) 10 (b) 20 (c) 12
Sol : Area = length x width. In ABCK, 10 x CK = 20
In KIGD, 5xDG =5, .. DG =1.
In DHFE, 1.5xDH =6, .. DH=4
GH=DH-DG=4-1=3.
Area of IJGH=JG xGH=5x3
14. In the fig, the ratio of the
triangle Il is 1:3. What is
ABCD to the area of the r
Sol : e area of rec A D
s half the area of rectangle
BCEF. ( a triangle Il) = area ABCD/area BCEF = 1/3
15. If the three seg e the rectangle are equal, then the sum of their length is
(a) 13 (c) 18 (*d) 15 9
Sol : After we draw the altitu y triangle, all the
triangles are congruent. ach segment inside
the rectangle cuts off a length 3 from the long side
of the rectangle. The length squared of the inside 4
segment is 3° + 42 = 5% . Thus each inside segment
is 5 and their sum is 15.
Rhombus :
. A rhombus has all the sides equal and its opposite sides are parallel. A
) Opposite angles are equal
. The diagonals bisect each other at right angles, but are not equal dz
° Area = l/2 d; d, where d; & d; are the two diagonals. D dy
. Side® = (d,/2)* + (do/2)°
C
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16.

Sol :

In the adjacent figure, triangles A, B, C, D are all congruent
equilateral triangles, what can be said about quadrilateral E?

(a) Eis arectangle (b) E is a square A
(*c) E is rhombus (d) None of the above is true
. . E
The sides of E are the bases of congruent triangles, they must D B
all be equal. E is .. a rhombus. Though square may be correct
in some cases, it can not be determined definitely.
C

Parallelogram :

Opposite sides are parallel and equal.

Opposite angles are equal.

Diagonals bisect each other.

Sum of any two adjacent angles = 180°
Bisectors of the four angles enclose a rectangle.
Each diagonal divides the parall
A parallelogram inscribed in
A parallelogram circumscri
Straight lines joining the j rm a parallelogram.

Area = Base x height

17. B
E C
D
Sol : Since the fo re congruent, angles AEB, BEC, CED and DEA must be all equal.
Their sum is 3 gle must be 90°. In triangle BEC, (BE)? + (CE)* = (BC)® ..BC = 5.
The four sides of t be equal. .. the perimeter =4 x 5 = 20.
Trapezium:

A trapezium has only one pair of opposite sides parallel.
area= '/, (sum of parallel sides) x (height)
The median is half the sum of parallel sides.

A trapezium inscribed in a circle is a isosceles trapezium. In an isosceles trapezium the
oblique sides are equal. Angles made by each parallel side with the oblique side are equal.
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18. The perimeter of the figure is o
(a) a whole number (*b) less than
30 (c) greater than 40 (d) 22

Sol : The remaining side must be less than 4+5+ 6,
since the shortest distance between two
points is a straight line. The perimeter is thus
less than 30.

19. If trapezoid ABCD is with AB =4,
DC=16 and altitude of the trapezoid is
6,thena-b="7

(a) 100° (b) 90°
(c) 45° (*d) 120°

Sol : Draw altitude AE and BF. Triangle
DAE is 30-60-90° so b = 30°. .. a =180 - 30 = 150°.

20. What is the area of isosceles trapezoid DEFG?

Sol : Divide th a rectang pping perpendiculars from E & F.
i triangles and the rectangle.

Rhombus Square
v v
v
v v
v v
Form 4 equal As v v
Form 4 congruent As v v
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Exercises

The area of the triangle is 30. BD is perpendicular to

D
AC. AC is 10 units long and angle A is 45°. Find the
length of DC.
(a) V26 (b) 2V13
(c)6 (d) 4 +~2
45°
A B C

The three triangle shown above are isosceles an
congruent. What is the measure of angle CAB?
(a) 80 (b) 66

(c) 48 ) 75

In the diagram, triangl
congruent. The area of tria

(@) 4 (c) 243 (d) 10v2

Lines AB,CD a igure above are parallel. Find the length of DF.
(@)1,

(c) 2 (d)2*
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5. What is the sum of Angle x and Angle y?

(a) 55° (b) 75°

(c) 82° (d) 105°

6. Using the information
given in the diagram, what
is the measure of Angle

BCD?
(a) 37° (b) 69°
(c) 74° (d) 89°
7. In the figure, all triangles & the area of trapezoid
AFDC?

(a) 20 (c) 21

8. How many triangles are there in the figure?

(a) 10 (b) 11

(c) 12 (d) 15
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10.

11.

12.

Find the area of the triangle XYZ in the
given figure.

(@) 16 (b) 20y 4

(c) 5V2y? (d) 10y

4y

In the diagram, triangle XYZ is an
isosceles right triangle. Sides XZ and YZ
are extended through Z and another
triangle constructed. What is a + b?

(a) 45° (b) 60°

(c) 85° ()

In the diagram below, wha a of tri

ABC , given

(@)
(©

In the diagram,
is a right angle. W

to BE and angle FAC
of x and y?

(a) 72° (b) 36°

(c) 90° (d) 120°

19
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13. In the diagram, triangle ABC is equilateral. If BD is the
altitude to side AC and AE is an angle bisector, which of the
following statements is (are) true?

I. angle 1 =angle 2

Il. AE=BD

Ill. AE is perpendicular to BC

@ (o) 1l

(c) N (d) I, land Il

14. In the diagram, squares ABCD and A'B'C'D' are
congruent. If AB =8 and A" and C are the centers of
squares, find the area of the figure.

A,

(a) 144 (b) 112
(c) 96 (d) 132
15. The area of shaded square AD a of the
unshaded portion of square s parallel
to BC. WX equals YZ. Wh CD?,
(a) 4 (b
(©) *a (d)
16. Inth , wh
a
a
b
(a) 2ab (c) 3ab/2

of the two shaded portions?

(d) 5ab/2

17. In the figure, E is the midpoint of diagonal BD, A
AD is 6 and angle BDC is 30°. What is the area
of a small rectangle EFCG?
(@) 63 (b) 9V3 6

(c) 27 (d) 18
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18.

19.

20.

21.

22.

23.

24.

In the diagram, if AF = 15 and BE = 18, AF is P c c
perpendicular to EB. What is the area of F
Rectangle ABCD?

(a) 135 (b) 270

(c) 225 (d) 196 A B

The following diagram shows a set of intersection rectangles.
Find the area of the shaded region.

(a7 (b)9

() 10 (d) 15

In the diagram, ADFE i

DG = Y, DF and B What i
is the ratio of the area of EF to
the area of triangle ABC?
@2:1 (b)
12

arburg. Larburg is 10 miles east of New Deburgh. Kauston is 3
ow far is Perriton from Kauston?

(a) V45 miles V109 miles (c) V136 miles (d) V181 miles

Find an expression f rectangle Y. v A
(a) bd - da (b) a2 + a
(c)ab +dc (d) ac - cd d
5 N
< > <t>

A square of side s and an equilateral triangle of side s are both placed inside a rectangle of
length 2s and width s. What fraction of the area of the rectangle remains uncovered?

(a) (2+4V3)/8 (b) 1/2 +V3/4 (c) 1/2 - \3/4 (d) (4 - V3)/8

A sheet is in the form of a rhombus whose side is 8 metres and one of the diagonals is 10
metres. Find the cost of painting both the surfaces at the rate of Rs. 5 per sq. metre.

21 Pankaj Gandhi’s Academy/Geometry




25.

26.

27.

28.

29.

30.

31.

32.

From the information given in the figure, find p, g and h

Q
9
S
p h 16
R q P
D

If area of the rectangle is 32 sg. cm . Find
the area of the triangle AMN.

A circle of area 154 cm?is inscri i i ius of
the ex-circle to that of the incir,

In the square ABCD, My,
midpoints of the sides _
respectively. If 1(AB) i 4
A(M;M,M3

~M>

A lg g ainst a straig ~Its lower end is 30’ away from the base of
the wa 2 ladder is moved 10’ further from the wall, at what height will the
upper enad rest against the wall?

In a circular po arts from a point on the edge of the pond, swims 143 m due north, to
reach another po dge, turns east and swims 24 m to reach yet another point on the
edge. What is the 0 e pond?

P
In the adjoining figure mx 66°. QS and
SR are the hisectors ZQ and ZR S
respectively. Find mZQSR.
0 R

If M is the midpoint of QR. Find I(QR)?
P

Q | R
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33. V and T are mid points of SR and PQ respectively. SQ = 15 cm is the diagonal of the
parallelogram PQRS. Find I[(UW)?

P

u

Vv

35. In the adjoining figure
parallelograms named [ P
the area of APTS is 13 sq.
of the trapezium TPQR?

9. . a

13. 15. ¢ 16. d

17. 19.c 20.d

21. 23.d. 24. Rs.100V(39)
25. =20, p=15, h=12 2 27.2:1. 28. 25 cm?.
29.30'. 30. 145 m. 31. 123°. 32. 10 units.

33. 5 units. 34. 80°. 35. 39 sq. units.
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Concepts 3

Circle : Some Important properties : S

PQ =PR = Tangent. Q ==
O =Centre of the circle.

BC = Chord of the circle.

QB = Secant of the circle.

M = Mid point of chord BC.

OB = OR = Radius of the circle. p
OM = Perpendicular to the chord BC.
AQB = Minor Arc.

ARB = Major Arc.

. Tangent is perpendicular to the
. Perpendicular from the cent
o Tangent segments drawn

° Measure of an arc of a
measure of the angle AOB

i.e. m arc(AQB) =

. Angle made at.th i ade by the arc at any point on
the remaini i

contact is equal to the angle in the

Transverse Common
Tangent

Direct Common
Tangent

e When two circles touch, their centres and the point of contact are collinear i.e. A-D-B & D-B-C.

e If two circles touch externally, distance between their centres is equal to the sum of their radii i.e.
AC=AD +DC

e If two circles touch internally, distance between their centres is equal to the difference of their
radii i.e. BC = CD - BD.

e Length of Direct Common Tangent = V {(d° — (R-r)*}

e Length of Transverse Common Tangent = v {(d* — (R+ )%}
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Where, R : Radius of circle with centre C.

And r : Radius of circle with centre E, and,

If two chords intersect externally at P, (i) PA .PB = PC.PD 2).- m(arc BD)]

Sol :

Sol :

If PBA is a secant and PT is a tangent, (i) PA .PB=P m(arc BXT)]

If chords EF & CD intersect i
/,[m(arcFSC)+m(arc DRE)]

m(minor arc) + m(major arc
Measure of a semicircle =
Equal chords of a circle a

Circles having the same ¢

Area of sec

In the diagram, a and arc AD is 40°. What is x?

(a) 80° (*c) 60° (d) 47°

The measure of an interiorangle of a circle is found by adding
the two intercepted arcs and dividing by 2. The angle x is
therefore, (80°+40°)/2 = 60°.

Given circle of radius r with a rectangle inscribed in one
quadrant. What is the length of diagonal AC?

(a) 3nrz/4 (b) 2nr/3 (c) nr/4 xd) r

Simply draw the other diagonal (DB) of the rectangle. This is
the radius of the circle. As diagonals of a rectangle are
equal, diagonal AC =radius =r.
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Sol :

Sol :

Sol :

In the diagram, triangle EDC is equilateral and semicircle EFC
is inscribed in rectangle ABCE. If side ED is 2, what is the W‘W
area of the shaded portion of the figure?
(@) V2 +3-8n (b) V3 +4-3n

(c)V5+3-16n Cd)\N3+2-, F C

ED = 2, the area of the equilateral triangle is 4V3/4 = V3. The

rest of the shaded portion can be found out by taking the area

of the rectangle and subtracting from it the area of the circle.

. The total area then becomes V3 + 2 - 0.5n D

What is the total perimeter of the figure given below?
a) 14 + 3V2 + 21 (*b) 12 + 242 +n
(c)3+12sV3 +4n (d)7+1V2+x

45° o

Add up the component parts. Semicircular peri
Hypotenuse of the isosceles right triangle is 2V2.
horizontal and vertical lines is 12.
~. Total perimeter =12 + 2V2 + &t

In the diagram, if quadrilater
circle, which triangle is simil

(a) triangle ABC (*b) tria
(c) triangle DBC (d) trian

Two triangles are similar i
equal. Angle

In the D are sectors
of circles O=4,A0=5 D
and DOC = is the area of the
shaded region
@) % n
(c) 9n
o ¢ 5

@1+ b)1-"4

©2-" (d)1-"

Pankaj Gandhi’'s Academy/Geometry 26



5.

In the diagram, find the area of the figure if AB = 6, AD = 8 and
the sides of the rectangle are diameters of the semi-circles. / \ 5
A

(a) 48 + 257 (b) 36 + 10n

(c) 48 + 14 (d) 36

Find an expression for the shaded area shown in fig.

(@) (r + m)2 (b) rz-2n

(c) 2r2 - wr2 (d) r2(4-m)

The area of the entire circle below is 63. The arée
number of degrees in angle ABC if B is the centre of

(a) 40 (b) 45
(c) 80 (d) 30
The diagram below depict i i i iner radius is 4 and the
area of ring is 176. Find t
(a) 6V2 - 4

(c) V56

The diagram, shows a circle with an inscribed and a
circumscribed square. The side of the smaller square is 2.

What is the side of the larger square? 2
(@) 3 (b) 2v2
(c) 3V6 (d) V8 +1
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B
9. In the diagram; O is the center of the circle.
Angle ABC is an inscribed angle measuring 29
29°. Angle AOC is a central angle. Line AF is o)
tangent to the circle at point A. Angle EDF c
measures
D
F
(a) 15° (b) 29° A
(c) 32° (d) 58° £
R

10. Point O is the common center for the half-circle with
a radius of OP and for the half circle with a radius of O
OR =3/2 OP. S,T,0,P, and R all lie on the same lin
What is the difference between the measure of
arc RS and arc PT?

(a) 0° (b) 30°
(c) 60° (d) 90°
11. What is the area of the shade
(@) 4n -8

(c) 8- 16

12. onal 14v2 cms. ?
13. 7 cm. and their radii are 12 and 4 cm
of the direct common tangent to the circles. Find the length of the
A
14. PA =2 cm find PB.

15. A horse is tethered at one corner of a square plot of side 42 m by a rope 35 m long. Find the
ungrazed area.

16. The line AB, 8 cm in length, is tangent to the
inner circle at the point C. If the area of A A
OAB is 12 cm? what is the radius of the
outer circle?
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17. RS is tangent to the circle at point ‘S’.If 'O’ is m
the centre of the circle and I(SR) = 12 units P ; Q
and I(QR) = 9 units. Find the radius of the \/q
circle?
S

18. OP = 9 units is the radius of the circle. fPR =6
units and RQ = 4 units, find OQ? R
19. ‘O’ is the centre of the circle. If mZBCD = 120°, Q

Find m~ZABD? A

20. A rectangle is inscribed in a circle of radius 6.5 cm. If @ c m, find
the area of the rectangle.

21. A circle is inscribed in a
shown in the figure. If
guadrant circle is R, wha

inscribed circle?

22.

23. ertices on a circle and the other two on a tangent to the circle. If the

diameter of 0 cm, what is the area of the square?

24. Chords AB and with radius 13 cm, intersect each other in the point M. If P is

the centre of the cir =5 cm, find (CM) x (DM). :
25. In the adjoining figure, mZ£ABC = 90°, I(AB)
= 6 inches and I(BC) = 8 inches. What is the
area of the incircle of AABC? A -

Answers
1. a. 2. b. 3. a 4, d. 5. a
6. a. 7. b. 8. b. 9. c. 10. a.
11. a. 12. 49r. 13. 15 cm?,V33 cm. 14. 9 cm. 15. 801.5 m>.
16. 5 cm. 17. 3.5 units. 18. 11. 19. 30°. 20. 60 cm®.
21. R(\N2 - 1). 22.3:5. 23. 64 cm’. 24. 144 cm?. 25. 4.
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Concepts 4

Co-ordinate Geometry

INTRODUCTION :

In figure 1, X’OX and YOY’ intersect each other at right angle in point O. The plane is divided in four
guadrants. Positive real numbers are represented on rays OX and OY with number 0 at O. Point O
is called the origin, X’OX the x-axis and Y’QY the y-axis.

Consider Point P in the first quadrant. Draw segment PN
perpendicular to OX and PM perpendicular to OY. Point
represents a positive number (x;) on x-axis.

Similarly, point M represents a number (y;) on positive
axis. The number x; is called the x co-ordinate o
abscissa of the point P and y; is called the y co-ordinate
or ordinate of the point P. (Xy, y;) together are called the
co-ordinates of the point P and the pointsi ed by P =
(X1, Y1). The following table shows the
and y coordinates in the four quad
co-ordinate axes.
X axis is known as the real axis :
imaginary axis.

Quadrant IV,
+ve
- ve

Co-ordinates

and Q (xy, Y») is given by
Q =/ (},—x)2+(Y, —¥1)?

be shown that the distance of a point P(xy, y;) from origin (0, 0) is

OP=/x’+vy,’

o points A(3, 2) and B(7, 5)

From the distance
given by:

Ex.. Find the distance betwee
AB =./(7-3)%?+(5-2)

Sol. Z\/m
=+/25=5

Ex. Findy, if the distance between P(4, 8) and Q(6, y,) is V68
Sol. PQ = (68) = V{(6 - 4)* + (y2- 8)*}
= {4+ (v2-8)’}
Squaring both the sides,

68 =4 + (y,- 8)°
(y>-8)>=64 .y,-8=+8, .y, =16 or 0.
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SECTION FORMULA: Co-ordinates (x, y) of the point P AP =m
which divides the line joining A(xy, y1) and B (Xz, Y»)
internally in the ratio m :n are given by the following BP =n
section formula:

X=(MxX, +nx)/(m+n) B(x2,Y2)

y=(myz+nyy)/(m+n) POy 1

In case of external division, change n to -n. If the ratio

m : n = m/n is written as K, (i.e., m/n = k) then the A (X1, Y1)
section formula takes the form:

x=(kxz + x)/(k+1)and y=(ky+ y1)/(k+1)

Figure 2.

Ex.. Find the co-ordinates of point P which divides the
externally in the ratio 3 : 2.

Sol. Since the division is external, m = 3 and n = -2 (Refer
figure 3)

X=[3x7+(-2x3)]/[3+(-
y=[3x (-5) +(-2) x 1]/ [3

x=15 y
P =(15, - 17)

Ex. Find the rat 2,1)and Q (5, 7)
Sol. rmula, we obtain the  following
+1); 12k + 12 =5k — 2; so k =-2.
P and Q externally in the ratio 2 : 1
Note: From sec an be noted that the mid-point of the segment joining A (X4, y1) and
B

(X2, Yo) is given b

X= (X + X2) /2 y=(1+y2)/2
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TRIANGLE : A (X1, Y1)
Median is a segment joining mid-point of a side
of a triangle and the opposite vertex. In the
adjoining figure (Fig. 4) the three medians of
triangle ABC are AP, BR and CQ. The point
where the three medians intersect each other
(G) is called the centroid of the triangle.
Centroid divides the medians in the ratio 2 :1.

Centroid G =[(X; + X2 + X3/ 3, (Y1 + Y2 +Y3)/3)]

Area of the triangle = 1/2 [x; x (Y2 - Y3) + X3 X
(Ya- Y1) + X3 x (Y1-Y2)]

If vertices are taken in clockwise direction area
of the triangle comes to be negative , otherwise
it is positive. This can be written in the
determinant form as follows

Area =

Examples

5. (6, 2) and (x, 3). Find x andy.

6. Find area of a tri o-ordinates are (5, 2), (-9, -3), and (-3, -5).

Area =[1/2] x [5 x (-3
[1/2] x[10 + 63 -
=58/2 = 29.

(-5-2) +(-3) x (2 + 3)]

Note: 1. Area of triangle is zero when the given three points are collinear.
2. Area of a quadrilateral ABCD can be considered as the sum of the areas of two
triangles, ABC and ACD

7. Show that the three points (2, -4), (10, 0) and (12, 1) are collinear.
If the area of the triangle formed by the given three points is zero then the points are collinear.
Area =1/2[2x(0-1)+10x (1 +4) +12 x (-4 - 0)]
=1/2[-2 + 50 - 48]
=0, thus the points are collinear.
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8. Co-ordinates of the two vertices of the triangle are (2, 4) and (4, -2). The coordinates of the
centroid are (5/3, 5/3). Find the coordinates of the third vertex.

Let (X4, Y1) = (2, 4); (X2, ¥2) = (4, -2) and G (%, y¥) = (5/3, 5/3). We have to find (Xs, y3).
Centroid G=[(X; +Xo +X3) / 3;(y1+VY2 +VY3)/3]. .. Xg+Xo +X3)/3=5/3and (y1+Yy,+VYs) /3=
5/3,>6+x3=5and 2 +y;=5, .. x3=-1,y3 = 3. So the co-ordinates of third vertex are (-1,
3).

POINTS OF THE LOCUS:

If a point satisfies the given condition or given equation then itis said to be on the locus.

Examples
9. P (k, 3) is a point on the locus whose equation is 5
Exk+4x3=14;5k=2;k=2/5

10. Find the co-ordinates of point of 4 i =7
and 5x - 4y = 9.

A point of intersection
simultaneously.

the given equations

11. isx?+4y’*=10xand that the

=2 in equation (1)

Since (2, -2) sati

locus.

Consider (-1, 2), substit
1+4y?=10 x (-1)
= 4y2 =-11, > y2 =-11/4, .. y is imaginary.

The point (-1, 2) does not satisfy the equation of the locus, it does not lie on the locus.

Y

equation of the locus, it can be said that (2, -2) lies on the

equation (1)

LINE:
Angle (0) made by a line or a ray with positive side of the x- ﬂ‘
axis is called the inclination of the line.

Inclination of x-axis and any line parallel to x-axis is zero.
Inclination of y-axis and any line parallel to y-axis is 90°

tan 0 is the slope of the line. The slope is generally denoted A
by m ..Slope of the line = m =tan 6 A
If 0 is acute the slope is positive, If 6 is obtuse, the slope is

; @)
negative. Figure 5.
Slope of x-axis or any line parallel to x-axis is zero.

v
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Slope of y-axis or any line parallel to y-axis is infinite.
Slope of a line passing through (xy, y1) and (xy, y») is given by:
m=(y2 -y1)/ (X2 - X1)
When two lines whose slopes are m; and m, are parallel, then m; = m; (or, their slopes are equal).
When the two lines are perpendicular to each other, the product of their slopes is -1
i,e.myxmy, =-1

Examples

12. Find the slope and inclination of the lines. Given that the points (-2, 2) and (-8, -4) both lie on
the same line

Slope=m=(y2 -y1))/ (X2 -X1)=(-4-2)/(-8+ 2)=
Slope=tan6=1;0= 45°_ Thus the inclination is 4

13. Aline containing (X1, 2) and (5, 4) has a slope 1/4.
line segment whose end points are A (0, 2) and B (
m=14=(4-2)/(5-xg) ie,5-x,=8
Slope of the line segment AB=m, =(4-2)/8=1/4
Since the slopes are equal the lines are parallel.

erpendicular to the

Equation of a Line:
1. Equation of x-axis

2 Equation of any line parall
3. Equation of y-axis
4

Equation of any line paralle

Equation of a ated in the following table.

Standard Form
(Y -y1) =m (X -Xq)

1.Slope -

2.Slope Intercep of the line = m and y=mx+c
Form =cC
3.Two Points form ates of points X=X/ (X2-X)=(Y-Yy1) !/ (Y2-Y1)

d B (X2, Y2).
4.Two Intercept form intercept b) (x/a)+ (y/b) =1
5.Point inclination form B, Point =(Xy, Y1) (X-%)/CosO=(y-y)/Sinb
6.Normal form dicular distance xCosa+ySina=p
from origin, a it's inclination
7.General equation Slope = - a/b, X-intercept ax+hby+c=0
=-c /a, Y- intercept = - c/b.

Examples
14. Find the equation of a line whose slope is 0.5 and passes through a point (3, 2).
The equation of a line in slope - point formis: y-y; = m (X - Xq).
Substituting, m=*/,, x, =3 and y; = 2

y-2 =%, (x-3)
s 2y -4=x-3, .. Required equation is 2y = x + 1.
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15.

16.

Angle Between Two Intersecting Lines:

If L; is a line given by: y = m; x +¢; and L, is given
between these two lines can be found by using the follow

17.

Distance Betwee
The distance between tw

ax+ by +c; =0and ax +by +

A line inclined at 45 degrees to positive x-axis intersects y-axis at (0, 3). Find the equation of
the line.

Slope of the line = tan 6 (0 is the inclination) = tan 45°=1. Equation of a line in slope -
intercept formisy = mx + ¢, where, cis the y - intercept and mis the slope.y =1 x x + 3, x -y
+3=0.

Points P (2, 5) and Q (-3, 2) both lie on the same line. Find the equation of the line.
Equation of a line passing through A (X1, y1) and B (Xa, Y2) iS: (X - X0)/(X2 - X1) = (¥ - y1) / (Y2 - Y1)

For the given line, equation is: x-2)/(-3-2)=(y-5)/(2-5). (x-2)/-5=(y-5)/-3
-3x+6=25-5y,3x-5y+19=0

en the acute angle (6)

tan 0= | [(my-my)/[1+ (Mg x my)

Find the acute angle betwe
Consider 3x-4y +7=0

y = (3/4) x + (7/4)
Consider 2x + 14y =7

nes L; and L, whose equations are in the form:

given by | (c;- ¢,) / V(@ + b?) |

The length of perpendicular from point P(xy, y1) to the line ax + by + ¢ = 0 is given by

18.

| (ax, + by; +¢) / V(a? + b?) |
Examples
Find the distance between the parallel lines 3x - 8y + 4 =0 and 4y = 4 + (3/2)x
Given linesare 3x-8y+4=0and 3x-8y+8=0

The distance between these two lines is...
|(8 - 4) 1 V(9+64) | =4 /73.
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Some Important Results

1.

2.

0]

(ii)

(iii)

(iv)

A point (xq, Y1) is (X2 + y1 ) away from the origin.

The coordinates of any point on the join of (X, y;) and (x;, y») can be taken as [(Ax; + X1) / (A +
1), (Ay, +y1) / (A + 1)]. This point divides the given line in the ratio A : 1.

Three points are collinear if the area of the triangle formed by them is zero.
Coordinates of some standard points:
Centroid of a triangle: This is the point of intersection of the medians (i.e. the line joining a

vertex to the mid point of the opposite side). This poi ides each median in the ratio 2:1. Its
co-ordinates are [ (X, + Xp + X3) / 3, (Y1 + Yo +y3) / 3

e three vertices of the
e triangle (i.e. the
he circle that

Circumcentre of triangle: This is a point which
triangle. It is also the point of intersection of right b
lines through the mid point of a side and perpendic
passes through the vertices of the triangle.

Incentre of a triangle: This i the circle given
triangle. It is the point of int i angle. Its
coordinates are given by th
X = (axy + bx, + cx3) / (a
sides of the triangle.

ere a, b and c are the

Orthocentre of a triangle:
the vertices an i

, (i.e. the lines through

es on the same line. Find the point of
line and the x-axis.
Let the G point P(x, 0). Q(3, -5) lies on the given line and the slope of the
line is give
slope = (-1/
Thus the point@

/[x-3];3-x=10;x=-7
on is P(-7, 0).

ng inclination 60° and passing through the point (1, 2).
60 = V3. Since this line passes through (1, 2) its equation
s formas (y - 2) = V3 x (x - 1).

Write the equation 0O
Inclination = 60° thus,
can be written in the poin

Find the slope and intercepts of the line 3x - 2y = 12, Also find the co-ordinates of the points
where the line intersects the two coordinate axes.

Equation of the line is 3x -2y =12 i.e. 2y =3x-12 or, y=(3/2)x -6

Comparing this withy =m x + c,

slope of the line = 3/2 and Y - intercept =- 6

On X - axis sincey =0, Putting y - 0 in the given equation we get X - intercept = 4
X-intercept=4 P =(4,0)

Y-intercept=-6 Q =(0, -6)

Show that the lines x - 4y + 8 = 0 and 8x + 2y = 7 are perpendicular to each other.
Comparing with ax + by + ¢ = 0, the slopes of the given lines are - a/b = 1/4 = m;and m, = - 8/2
=-4. .. myxm,=-1; Since my x m, = -1, the given lines are perpendicular to each other.
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Note:

10.

11.

12.

Find equation of a line whose intercepts are opposite in sign compared to those of the line
represented by following equation. 3x - 2y + 18 = 0.

To find intercepts of 3x - 2y + 18 = 0.

The X intercept is obtained by substituting y = 0 in the above equation. 3x+ 18 =0; x=-6
The Y intercept is obtained by substituting x = 0 in the given equation. -2y + 18 =0;y = 9
Intercepts of the required line are: 6, -9

The equation of line in two intercept form can be written as: (x/6) + (y/-9) =1

Find the distance of line 3x - 4y = 15 from the origin.
Distance of a line ax + by + ¢ = 0 from a point P(xy, y1) is | ax; + by, + ¢ /N(@* + b?) |

Distance from origin= | [3(0)-4(0)-15]/ V(9 +46)| = 15/5 =3

EXERCISES

Line intersects x-axis in A and y-axis in B. If A (10,0) a
line.

Find the slope of the line passi 7) having Y

The coordinates of four po, 1S (5, 2). Show that
the line segments PQ and

Find the acute angle betw

Find the e y axis. Also write down the
ion g i i int (5, -6).

(-2,2) Q (4,5) and R (3, 2+2V5) is

5 formed by the vertices (0,0), (4,3), (3,5), (-1,2).

A(a, 0) and e vertices of an equilateral triangle ABC. What are the
coordin

A triangle has its 1 on the line 3x + 7y = 12. If the third vertex is at

(3, -5), find the area o

Find the area enclosed by the figure | x| +|y | =4.

The co-ordinates of the vertices A and B are (6, 0) and (0, - 8) respectively. What is the area of

the square ABCD?

The side PS of a square PQRS is parallel to the Y axis as shown in the adjoining figure.
Calculate the slope of the diagonal SQ. A
Y

v

37 Pankaj Gandhi’s Academy/Geometry



13. If points A(2,5), B(-7,2) and C(a,3) are collinear, find the co-ordinates of C.

14. Find the equations of the line passing through (-2,4) and having equal intercepts on the X-axis
and the Y-axis.

15. Find the area of the triangle whose vertices are midpoints of AB, BC and CA. It is given that the
coordinates of points A,B and C are (4,8),(20,6)and (-2,10).

16. Two parallel sides of a trapezium are of lengths 6 cm and 2 cm and lie on the lines represented
by 3x + 4y = 15 and 6x + 8y = 20. Find the area of the trapezium?

17. If C is the centroid of the triangle PQR. If the coordinates of points P,Q, R and C are (x,1),
(0,y), (1/2,0) and (1/2,1/3) respectively. Find m<PQR?

18. Find the inclination and perpendicular distance Q anted by x/2 + V3 y/2 = 12+5,
from the origin.

19. Segment AB is divided into five equal parts at P, Q, | and R are
(8,12) and (4,16). Find the equation of the line passing ] lination of
135°.

20. What is the equation of the li i e centroid
of the triangle formed by th i =-5and 3x + 2y =
19?

1. x+y=10.

4. 45° . Hi PQ)? (QR)? and (PR)?

7. Parallelog

10. 32 sg

13. - 4.

16. 4 cm”. 18. 60°,12v5 units.

19. x+y=20.
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Concepts 5

Trigonometry

Measuring Angles : In the hexadecimal system, the angles are measured in degrees, minutes and
seconds. One complete rotation = 360 degrees (3600)
1° = 60 minutes (60); 1" = 60 seconds (60”)

In the circular system, the angles are measured in radians. = radians (z°) = 180°

Change From TO Multiply By
Radians Degrees 180/«
Degrees Radians /180
Let S = lengthofarc AxB
6 = angle AOB expressed in radians
r = radius of the circle
Then,S = rx#9

And the area of sector0 - AxBis A= (1/

Trigonometric Ratios: Consider t
as shown.

Sine 6= Opposite Side / Hyp
=BC/AC

Cosine 6 = Adjace

Hypotenuse

cosec 0
sec
cot 6

Opposite Side

Fundamental Identiti
1. sinf® 0 +cos’0=1

2. 1+tan’0=sec’0

3. 1+ cot’ 0 = cosec’ 0

Ratio 0° 30° 45° 60° 90° 180° 270° 360°
Sin 0 1/2 12 \3/2 1 0 -1 0
Cos 1 V3/2 12 1/2 0 -1 0 1
Tan 0 13 1 \3 Undefined 0 Undefined 0

Finding Co- sine and Sine Ratios
Angle 0° 30° 45° 60° 90° Steps to find Sine ratio
0 1 2 3 4 1. Write numbers 1 to 4
0 Ya 1/2 3/4 1 2. Divide each number by 4
0 1/2 12 \3/2 1 3. Take the square root
1 \3/2 1N2 1/2 0 < Cosine Ratios

Note: cos 6 = sin (90 - 6). To find Cosine ratios, take numbers 4 to 0 and repeat steps 2 and 3.
tan 6 =sin6/cos 6

39
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In A ABC, if a, b, and c denotes the sides opposite to angles A, B and C respectively. then
Sine Rule: In a given triangle (A ABC) the lengths of sides (a, b, ¢) of a triangle are proportional to
the sine of their opposite angles (£ZA, ZB, £C)
a/SinA=b/SinB=c/SinC
Cosine Rule: Ina A ABC, :
a? =b®+c?- 2bc cos A
b’ =c®+a’ - 2cacosB

c® =a® +b*-2abcos C

Area of triangle ABC = (1/2) bc Sin A = (1/2) ac Sin B =(1/2) ab Sin C.

Trigonometrical ratios for sum and difference:

1. sin (A + B) = sinA cosB + cosA sinB.
2. sin (A - B) = sinA cosB - cosA sinB.

3. cos (A + B) = cos A cosB - sinA sinB
4, cos (A - B) = cos A cosB + sinA si
5. tan (A + B) = (tanA + tanB) /
6. tan (A - B) = (tanA - tanB)
7. sin 2A = 2sinA cosA = 2ta

8.  cos 2A = Cos°A

10.
11.

12.

SOLVED EXAMPLES

Ex. Express the given degree es in radians. a. 45° b. 150° c. 270°

Sol. x°=[(n/180) x XI°
45°=(n/180)x 45 = n /4
150° = (n / 180) x 150 =51 /6
270° = (n/ 180) x 270 =3n/2

Ex. Find the area of sector of a circle formed by an arc subtending an angle of 60 degrees at the
centre. Also find the length of the arc if the diameter of the circle is 18 mm.

Sol. Lengthofthearc=s=9 x[60 x (n/180)] =3 mm.
Area of the corresponding sector = */, x r* x 0 = %/, x 81 x 60 n/180 = 81 n / 6 mm®.

Ex. Find the area of A PQR in which PQ =4, QR =15 and £Q = 45°,
Sol. Areaof APQR =1, x 4 x 15 x sin 45 =/, x 60 x '/, = 30/V2.
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Ex.

Sol.

EX.

Sol.

Ex.

Sol.

Ex.

Sol.

EX.

Sol.

If cos © = V3 /5 find sin 6 and tan 0 .

cos 0 =3 /5, cos’0=3/25;sin’0=1-cos’ 0 = 1- (3/25) = 22/25; sin 6 = (22/25)
tan 0 = sin 0 / cos 0 = V(22/3)

If sin 20 is 0.3420. Find cos 70. Also find the value of (sin 15/ cos 75).

sin 20 = cos (90 - 70) = cos 70; cos 70 = 0.3420;
sin 15 =sin (90 - 75) =cos 75; (sin 15/cos 75) =1

In triangle ABC, a=8,b =4 and c =4 V3. Find angle C.

From Cosine rule, we have, Cos C = (a® + b® - ¢ / 2ab
CosC=(64+16-48)/(2x8x4)= Ys; C = cos™

The difference between measures of two angles is their measures is 420°.

Find the measure of angles in degrees.

n/18=(n/18) x (180 / m) = 10°
Let the two angles be x and .
conditions. Solving these simult

wing two equa
ive the mea

=0.80, sin 20 = 0.34,

~.r=(p/sin 2.7/0.80) x 0.96 =3.24
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HEIGHTS AND DISTANCES

Angle of Elevation : Let point X be observed from point O. If
point X is at higher level than O and if XM L OM. Then 6
= /MOX is called the angle of elevation.

Angle of Depression : If point X' is at a lower level than point
O, then ¢ = ZNOX is called the angle of depression.

Ex. A person at a distance of 10 m from a tree finds the angle
of elevation of the top of the tree to be 45°. Find the height
of the tree.

Sol. Let PM = h be the height of the tree.
tan 45 = h/OM =h/10
h= 10 x tan 45
=10x1 =10m.

Ex.. Angle of depression from top of a hilli
the point on the ground is 120
the hill, find the height of the

degrees.
foot of

Sol. Let x denote the height of
tan 30 = 120/x
13 = 120/x

EX.

height of the diving board from the

Sol. oint O to point O’
Z POQ = 30 an 30 = h/(10 + X)
10+x)...(1)

/ PO'Q =45 = h/x o

Substituting h = x in egn.(1 h/(10 + h) = 1\3 h

\/3Xh:10+h 9 300 4500,
h=10/(V3- 1) Qle— 10—le—x——
h=13.66 m.
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Angle of depression of the top of a building observed from another building 25 m. high is 30°.
If the distance between the two buildings is 20 m. Find height of the building.

tan 60 = PX/OX . O___ ___________
i.e., V3 =20/0X 30°
~OX=20nN3 TS p
2 X
Height of the building = PB = AX
=25 - (20/1/3) f
A 20 m. B

—_—

A tower 60m tall has a shadow 60/v3 m in length. Fi vation of the sun. =

tan 6 = 60 / (60/\3) = V3 = 0 = 60°

er is found to be 30°
ight of the tower and its

From top of a building, 50
and the angle of depressi
distance from the building

A vertical pole 10 m tall is
the adjoining fig

niform velocity at height of 100 m. At a particular instant, its
econds it is 30°. Find the velocity of the aeroplane in m/s.

A 100 feet long rope is used to tie a post as shown. If the

difference between the foot of the post and the rope is 50 feet, rope
find the height of the post. Post
The length of each of the slanting sides of a sloping roof is 15 m. 50

If the inclination of the roof is 30°% and the eaves level is 12 m
above ground level, find the level of the ridge from the ground (eaves is the lowest point of the
sloping portion and ridge is the highest point of the roof).

The angle of elevation of a ship as seen from a submarine is 45°. If the submarine is 200 m
below sea-level, and if the ship is moving away from the submarine at the speed of 20 (\3 - 1)
m/s, at what angle should a missile be fired from the submarine so as to hit the ship ? The
missile travels at the speed of 40 m/s. (N.B. : the lines of travel of the ship and the missile lie in
the same vertical plane).
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

The angle of depression of a boat as observed form a cliff is 60°, and the angle of elevation of
an aircraft from the same point is 30°. If the altitude of the aircraft is 500 m above sea level,
and the cliff is 100 m high, find the angle of elevation as seen from the boat.

From the equator, a man travels due north up to a distance of one-sixth the equator. Find the
ratio of the latitude at this point to the equator.

Prove that sin® A + cos® A + 3 sin® A cos° A = 1.
Prove that (cot A + tan B) / (tan A + cot B) = cot A tan B.

Prove that (sin A + cos A).(tan A + cot A) = cosec A + sec A..

What is the value of (1 - tan® 15°) / (1 + tan® 15°) ?

If tan x = 1/2 and tan y = 1/3, show that x + y = =/
The angle of elevation of the top of a pillar at any p
100m towards the pillar, the angle becomes 30°. Fin
from point A.

% On walking
its distance

The shadow of a tower standing
sun’s altitude is 30° than whe

A man in a boat rowed aw; to change the angle
of elevation of the top of t

A tower 51m high has am i . what distance the two

tends an angle whose tangent
d the height of the building.

) A
ship travels - c
28 Ya . Another ship, travelling at
the speec es the sea - shore from the
point A at 9: e same day, to deliver some mail
at the point C. ips meet at the point C at 11:0 B
a.m., what is the'c
In the adjoining figure, ,ED L EF. If
I(ED) = 40 units, I(BD) = 9.units, I(AE) = 82 E F
units, I(AF) =90 units. Find I(FC).
B c
D

In the figure, I(PQ) = 3 units, I(PR) = V13 units and I(QR) = 4 units. Find mZ PQR.

P

Pankaj Gandhi’'s Academy/Geometry 44



24. An aeroplane flying horizontally, V3 km above the ground is observed at an angle of elevation
of 45°. If after 10V3 (V3 - 1) seconds the elevation is observed at 30°%, what is the speed of the
aeroplane (in kmph)?

ANSWERS
1. 100 m.50V3 m. 2. 10 (1 +V3) m. 3. 68.300r,50/ (V3 -1) 4. 375m.
5. 7.32 m/s 6. 503 7.195m 8. 30°

9. tan (5V3/11) 10..1: 2. 14.

16. 50, 50(2+13). 17.30 (V3 + 1)

20. 50. 21. 15 km.

24. 360 kmph.
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Concepts 6

Mensuration

Units of Measurement :

Length : For any measure :

mili =10 3

1
JEn
o
3

10 millimetres
10 centimetres
10 decimetres
10 metres

10 decametres
10 hectometres

1 acre = 4047 sg. m., 1 hectare =
Weight = volume x density

Areas
Area of a plane figure is the surf

Triangle :
Area = Y/, base

Rectangle :
Area = length x breac

Square :

Area = side® = a°
Diagonal = av2
Area = '/, product of diagonals

Parallelogram :
Area = base x height

Rhombus :
Area= Y/, product of diagonals

Trapezium :
Area= 1/, (sum of parallel sides) x distance between parallel sides = ', (a+b)h

Circle :
Area : 7 r> where r = radius of the circle; Circumference = 2n r
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Area of a sector of a circle subtending an angle 0 at the centre of the circle is r’. 8/2, where 8 is
in radians.

Area of circular ring = nt (r12 - r22) =m (ry + rp)(r1 - o) where r; = external radius, r, = internal radius

Areas and volumes of Cuboids & Cubes :
Any thing which occupies space is called a solid. It has three dimensions length, breadth & height.

A cuboid is a rectangular solid having six faces all of which are rectangles.

A rectangular solid whose every face is a square is called a cube.

Cuboid :
Volume =Ixbxh where | = length, b = breadth,

Area of 4 walls of a cuboid = 2(I + b) x h

Total surface area of a cuboid = 2(Ib + bh + |h)
Body Diagonals of a cuboid = V(1> + b’
Cube:

Volume = a® where a = edge of t

Total surface area of the cube =

° Ifl, b, h i ness x, then internal dimensions
=(1-2x), (b-2x), (h-x)

Cylinder :
If a rectangle is re
cylinder.

its one side as its axis, the solid thus formed is called a right circular

Volume = = r*h s of base, h = height
Curved surface = 2r rh
Total surface = 2x r(r + h)

Volume of material in a hollow pipe = = (R2 - rz)L where R = external radius, r = internal radius,
L = length of pipe

Total surface of an open pipe = 2x[Rh + rh + (R? - )]

Cone :

If a right triangle is revolved about one of its sides containing the right angle, the solid formed is
called a cone.

Volume =3 r* h where r = radius of circular base, h = height

Curved surface area=nr|  where | = slant height = V(r* + h?)

47 Pankaj Gandhi’s Academy/Geometry



Total surface area = n r(r +1)

Sphere:

When a circle is revolved about its diameter, the solid thus formed is called a sphere.
Volume =%, = r* where r = radius of the sphere

Surface = 4x r?

Volume of a spherical shell = “/5 n (R® - r%)

Volume of a hemisphere is %/5 = r* and its total surface area is 3r r°

Summary of For
Areas of different plane figures, Surface areas of so

Plane/Solid Area Remarks
Triangle (any) ,bh b = base, h =1
Right angled triangle | ', b h b =base, h = he
Equilateral triangle | %/, a° a = any side

Isosceles triangle °/,N(4a® - b?)

Quadrilateral (any) Y, d (p1+p

Square a

Rectangle b

Parallelogram
Rhombus
Trapezium

Kite

Regular Hexa
Circle

Cube

Circular cy

Volumes of diffe

Solid Remarks

Prism b = base area, h = height

Cube a = any side

Rectangular box | = length, b = breadth, h = height

Sphere r =radius

Cone Ysmr’h r =radius of base, h = height

Circular cylinder nr’h r =radius of base, h = height

Total Surface area of different solids

Solid Surface Area Remarks

Prism ph+2b p = perimeter of base, h = height, b = base
area

Rectangular box 20h+21b+2bh |1=length. b =breadth, h = height

Circular cylinder 2mr(r+h) r = radius of base, h = height

Cube 6a’ a = any edge

Cone nr(r+l) r =radius of base, | = slant height

Pyramid b+'pl b = base area, p = perimeter of base, | =
slant height

Sphere 4r’ r = radius
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Solved Examples:

1.

Ans.

Ans.

Ans.

Ans.

Ans.

The area of a playground is 5600 sg. metres. What will be the cost of covering it with gravel 1
cm. deep if the cost of gravel is Rs. 2.80 per cubic metre ?

Volume of gravel = (5600) x (1/100) =56 cubic metres.
Cost of gravel = Rs. (56 x 2.80) = Rs. 156.80

There is a rectangular plot of area 43560 sq. ft. The length and breadth of the rectangle
are in the ratio 5 : 2. A gravel path 5 ft. wide runs outside the plot close to the four sides of
the plot. If the cost of gravelling is Rs. 590 at 25 paise per cubic feet, what is the depth to
which the gravelling has been done ?

Volume of the gravel path = (total cost/rate) = 5900 cu. ft.
Let the length and breadth of the plot be 5x and 2
-, the area = 10x? sq. ft.

10x° = 43560

- X =66

.. the length = 330 ft. breadth = 132
Area of the plot including the pa
.. Area of the path = (48280 -
Depth of the path = Volume

metres. The base of
ipe of square cross
ns through the pipe at

There is a rectangular w.
the tank is 80 metres by 6
section of side 20 cm. In
the rate of 15 km. per hour.

g. m.
*1/,6) = 600 cu. m.

ade of iron was measured from outside and the following

ed :
Breadth =1 m. 8. cm.  Height = 90 cm. Thickness = 2.5 cm
What is the cap tank and what is the volume of the iron used ?

External dimensions b =108 cm, d=90cm.
Internal dimensions: | b =103 cm, d=87.5cm.
.. Capacity = Internal vo (130 x 103 x 87.5) = 1171625 cu. cm
Volume of iron used = (outervolume) - (inner volume)

=(135x 108 x 90) - (1171625)

= 140575 cu. cm.

Cost of painting four walls of a room 45 metres x 20 metres at Rs. 5 per sg. m. is Rs. 6500.
Find the height of the room.

Total area to be painted = (6500/5) = 1300 sqg. m.
If the height is h, the area of the walls 2 x (45 x h + 20 x h) = 1300
~h=10m

The lower part of a tent is a right circular cylinder and its upper part is a right cone. The
diameter of the base is 70 m and the total height is 15 m and the height of the cylindrical part
is 3 m. Find the cost of material at Rs. 10 per sg. m
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Ans.

Ans.

Ans.

Ans.

10.

Ans.

11.

Ans.

12.

Ans.

Area of material required = Curved surface area of the cone + curved surface area of the
cylinder=mnrl+2nrh.

I =37 (r=35, h=12 triplet of Pythagoras)
.. Area of material = 1 x35x 37 + 2x 7 x35x3=4730sq. m.
cost = Rs. 4730 x 10 = Rs. 47300

What is the number of edges of a solid having 10 faces and 16 vertices. ?

F+V=E+2 (Euler's Theorem)
10+16=E+2 .. number of edges = 24

The radius of a right circular cylinder is increased by 50%. What is the increase in volume ?

Earlier radius = r, new radius = 3r/2
New Volume/Old Volume = (r x 9r%/4 x h)/(nr’h) =
If the old volume is 4, new volume = 9 Increase =5

The front wheel of a cart is 2= feet and back wheel is
distance travelled when the front wh as made 10 re

If the back wheel makes n re
..n=20
.. distance travelled = 20

There is a prism with a tri ., 25 cm. and 28 cm.

The volume of the prism is

Volume of a

the slant edges vhat is the volume of the pyramid?

Height of the pyramic (12°*8%)] =9 cm.
Volume = '/; x Area of b
Yax24x16x9
1152 cu. cm.

In a foundry a solid rectangular block of iron is cast into a pipe. The dimensions of the block
are 4.4 m., 2.6 m. and 1 m. The pipe has a internal diameter of 60 cm and external diameter of
70 cm. What will be the length of the pipe ?

Volume of the block = (440 x 260 x 100) cu. cm.

Internal radius of the pipe = 30 cm. External radius of the pipe = 35 cm.

Let the length of the pipe = h

External Volume =t x 35 x 35 xh Internal volume =t x30x 30 x h

Volume of pipe = External Volume - Internal volume = (3850 - **%/;) h = ™*°/,h
150/ h = 440 x 260 x 100 - h =112 metres
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13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

18.

Ans.

A well with 11.2 metres inside diameter has a depth of 8 m. Earth taken out of the well is
spread evenly all round it to a width of 7 m to form an embankment. What is the height of the
embankment?

The embankment is a circular path 7 m wide around the well. Radius of the well = 5.6 m.
Radius of the well with embankment=5.6 + 7=12.6 m

Volume of the earth taken out = © x 5.6 X 5.6 x 8 = 788.48 cu. m.

Area of the embankment = (r x 12.6 x 12. 6) (t x 5.6 x5.6) =400.4 sg. m.

Height of the embankment = "™/ e0 = "8 / 4004 = 1.97 metres

A right circular cylinder of height 10 cm. and radius of base 6 cm. is taken. From this cylinder
a right circular cone of the same height and base is removed. What will be the volume of the
remaining solid ?

Volume of the cylinder = 7 x 6 x 6 x 10 = 360n
Volume of the cone = Y3 X © x 6 X 6 x 10 = 120x
Volume of the remaining solid = 240z

There is a conical vessel with internal radius 10 cm. el is full of
water. This water is then poured int
the height to which the water wil

Volume of Water = Y5 x nt x
Let the height to which the
Volume of water in the cyl
But 400xh = 1600%
~h=4cm.

Ocm. is made to turn round on
ne thus formed?

A right-ang

e base is 6.3 cm.
cu. cm.

11.82 cm.
+6.3) sg. cm. = 358.776 sqg. cm.

radius 7 cm. is cast into a right circular cone of height 49 cm. What is
the radius of the

PaxmXTXTXT =2,
one be r cm.

Volume of the hemisf

Let the radius of the ba

Yy x mx r? x 49 = 2%,
r=+14

A solid is made up of a cylinder with hemispherical ends. If the whole length of the solid is 9
metres and its diameter is 3 metres what will be the cost of painting its surface at Rs. 7 per sq.
m ?

Length of the cylindrical portion = (9 - 3) =6 m.
Radius of the cylinder = °/, metres
Curved surface of cylindrical portion = (2 x 7 x %, x 6) = 3/, sq. metres.
Curved surface of the two hemispheres each of radius 3/2 metres
=2 x (2 x 71X 1, %) = ", metres
Total Area to be painted = (**®/; + *%8/,) = %/, metres
Cost of polishing = **¥/; x 7 = Rs. 594
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19.

Ans.

10.

11.

12.

13.

A metal sphere of diameter 42 cm. is dropped into a cylindrical vessel partly filled with water.
The diameter of the vessel is 1.68 metres. If the sphere is completely submerged, find by how
much will the surface of water rise?

Radius of the sphere =21 cm.

Volume of the sphere = (4/3 xm X 21 x21x21) cu. cm. = 38808 cu. cm.
Volume of water displaced by the sphere = 38808 cu. cm.

Let the water rise by h cm.

n X84 x84 xh=38808xh=1.75cm.

Exercises

A rectangular tank 25 cm long and 20 cm wide ¢
cube of side 8 cm is placed in the tank so that
out how much water must be poured into the tank

to the depth of 5 cm. A metal
rests at the bottom. Find

The rain water from a flat roof 5m by 7 m drains into 20 cm and

50 cm. What depth of the rainfall will fill the tank?

A swimming pool 25 ft. by 10 to 10 ft.
depth in the remaining 17 ft ?What is the
depth of the pool at 16.5 ft.

A part of swimming pool i . w end up to 9 ft. till
the deep end and the oth ici 9 ft. What volume of
water will it hold?
The thickne i meter is 35 cm. Find the cost of
painting i ; i s 70 cm long?

diameter of the pipe is 2.4 cm and the
1 cc of lead weighs 11.4 gm.

The volu umerically equal to its surface area. Find its diameter.

A spherical she as outer radius of 9 cm and inner radius of 8 cm. If the metal costs
Rs. 1.80 per cc, t of the shell?

A spherical ball of lead
diameters of two of these 3

diameter is melted and recast into three spherical balls. The
cm and 2 cm respectively. What is the diameter of the third?

A hollow cone 24 cm high with base radius 7 cm is required to be made. What is the area of
sheet metal required including the base?

The cost of silver plating the interior of a hemispherical bowl of diameter 14 cm is Rs. 215.60.
If the cost per unit area of silver plating remains the same what will it cost to silver plate a
similar bowl of 16 cm diameter?

One cubic cm of gold is drawn into a wire of diameter 0.1 mm. What will be the length of this
wire?

A cone of height 7 cm. and base radius 3 cm is carved out of a rectangular block of wood 10
cm x5 cmx 2 cm. What is the percentage of the wood wasted?
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

How many spherical bullets can be made out of a cube of lead whose edge measures 22 cm.
each bullet being 2 cm. in diameter?

If one cubic cm. of iron weighs 21 gm. then what will be the weight of a cast iron pipe of length
1 metre with a bore of 3 cm. in which the thickness of metal is 1 cm?

A sculptor needs 12 litres of paint to paint a piece, cubical in shape. If every side of the cube is
increased by 50 percent, how much extra paint would the sculptor need to paint the cube now?
Assuming he paints each surface uniformly.

The floor of a swimming pool is to be covered using tiles of dimensions 8cm x 12 cm. The
length and the breadth of the pool is 48 and 24 meters respectively. The depth of the pool at
the shallow end is 1 m and at the deep end is 21 m. k many pieces of tiles are required to
cover the floor of the pool completely?

What is the number of steel balls of radius 2 m
steel ball of radius 10cm?

ed by melting a bigger

The contents of a cylindrical cask are emptied in a co
and its diameter is 6 cm. What is the height up to wh
vessel, if its diameter at the based

m in height

What is the volume of a b the four corner of a

21 X 28 cm cardboard rec

What is the size of the |
cm?

ons 12 cmX10cmX8

A metallic ¢ ne and a cylinder. The heights
and the inder he percentage of unused liquid
metal 2
A e cons of earth. The soil dug out is to be
us 3s ds of dimen 6 x 4m. If the remaining soil is used in a
piece the height of the layer of soil on the ground?
A golden s , and is drawn into a thin wire. What is the length of the wire drawn,
if the radii of d the wire are 3 cm and 2 mm respectively?
A rectangular sh 44 cm by 10 cm can be exactly wrapped around the curved
surface of a cylinde cm. Find the volume of the cylinder?

44

10

A slab of iron 11 inches in length, 10 inches in breadth and 2 inches thick was melted and
resolidified in to the form of a solid circular cone of radius V21 inches. Find the height of the
cone formed?

A copper wire when bent in the form of a equilateral triangle of area 163 cm?’. If the same
wire is bent into the form of a regular hexagon, find the area of the regular hexagon?

Circles of radii V7 are cut out from each face of a cube of side 4Y11 cm. What is the ratio of
the remaining area to the area cut out from the cube?
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29. The radii of four spheres are in the ratio of 1: 9: 10: 12. Select any two spheres such that
sum of volumes of two selected spheres is equal to that of unselected spheres.

30. A cylindrical cistern of radius 8 cm. is partly filled with water. Three solid spherical balls of
radius 4 cm are completely immersed in the water. By how much will the water level in the
cistern rise?

ANSWERS
1.988 cm® 2.1.2mm 3.1510 ft* & 7ft 4. 975+(225/2)n ft>5. Rs. 727.65
6. 5517.6 gm 7. 6 units 8. Rs. 1636.80 9.5/2 cm 10. 704 cm?
11.Rs.281.60  12.127.30 m. 13. 34% 14,2541 bullets  15. 26.4 kg.
16. 15 litres 17. 130000 18. 125000 20. 686 cc
21.17.5cm 22. 47.64 23.3m. . 1540 cm?.

26. 10 inches. 27. 24\3 cm?. 28.7:1.
30.4 cm.

1. Two lines are said to be pa
a. one point b.

2. In the figure give

a. Zc+ zd c.Zb+ Zc d. Za+ Zc

3. In a triangle, interio ngle is always less than

a. any one angle of the t
c. aright angle

b. the opposite angle
d. the exterior angle

4, Sum of the two interior opposite angles of a triangle is always equal to
a. exterior angle b. right angle c. 3% angle d. none of these
5. Sum of all the interior angles of a pentagon is equal to
a. 360° b. 540° c. 820° d. none of these
6. In a triangle the sum of the two angles is equal to the third angle, considering interior angles

only, then the triangle is

a. rightangled b. acute angled c. equilateral d. none of these
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sum of the interior angles of a polygon having ‘n’ sides is equal to
a.(n+1)180° b.(2n-4)90° c.(2n+4)90°  d. (n+ 1)360°
Two sides of a triangle are unequal. The angle just opposite to the larger side is

a. obtuse b. 180°
c. greater than the angle opposite the smaller side  d. none of these

The angle made by the altitude of a triangle with the side on which it is drawn is equal to

a. 90° b. 60° c. 30° d. none of these

One angle of a triangle is greater than the other. Th
a. greater than the side opposite to the other
b. less than the side opposite to the other

c. equal to unity

d. none of the above

Sum of squares on the two perp
on the

a. base b. perpe
In a parallelogram the op

a. unequal b. equal

ea of the circle

e is perpendicular to the opposite side, then the triangle is
a. isosceles . equilateral c. right angled d. none of these

If two parallel
angles so for

ersected by a transversal, then the bisectors of the interior

a. rectangle c. trapezium d. none of these
Each angle of a complementary set of angles must be

a. obtuse b. acute c. reflex d. none of these
Number of pairs of vertical angles formed when two lines intersect is/are

a. one b. two c. three d. four

If the bisectors of two adjacent angles are perpendicular, the adjacent angles are the angles of
a. linear pair b. collinear pair c. coplanar pair d. cannot say

The triangle formed by joining the midpoints of the sides of an equilateral triangle is
a. right angled b. obtuse angled c. scalene d. equilateral
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20. The bisector of the angle at the vertex of an isosceles triangle
a. intersects the base when produced
b. bisects the base
c. bisects the base but is not perpendicular to it
d. bisects the base and is perpendicular to it
21. If two angles of a triangle are congruent, the sides opposite of these angles are

a. not equal b. congruent c. may be congruent  d. cannot say

22. If the bisector of any angle of a triangle bisects its opposite side, the triangle is

a. equilateral b. scalene C. acute a d. isosceles
23.  Which of the following is a correct postulate of co
a. SAS b. ASS c. SSA
24.  The straight line joining the midpoints of any two sides o side

a. perpendicular b. parallel

25. If the bisector of the vertic

a. equilateral b. isosc e of these
26. The point of intersection o
a. centroid L . sorthocentre

27. its
d. orthocentre
28. eis called its
d. orthocentre
29. an BE is equal to the median CF, then the triangle is
c. right-angled d. none of these
30. E is equal to altitude CF, then the triangle is

a. equilateral c. isosceles d. none of these
31. The angle between the
other base angle is equal to
a. the vertical angle of the triangle
b. One-half the vertical angle
c. one-fourth the vertical angle
d. none of these

bisector of one base angle and the external bisector of the

32. If three altitudes of a triangle are equal, the triangle is
a. isosceles b. equilateral c. right-angled d. none of these

33. The bisector of the exterior angle at the vertex of an isosceles triangle is

a. perpendicular to the base b. parallel to the base
c. bisector of the base d. none of these
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

The straight line drawn from the midpoint of a side of a triangle, parallel to the base is one that
a. bisects the other side b. intersects the other side at right angles
c. trisects the other side d. none of these

The median on the hypotenuse of a right angled triangle is equal to
a. the hypotenuse b. 1/3 the hypotenuse
c. 1/2 the hypotenuse d. Nothing can be said.

In an isosceles triangle ABC, D, E, F are the midpoints of the base BC and the equal sides AB,
AC respectively, then
a.DC=BC b. DF = EF c. DF =DE d. DC=DE

divides each median in the ratio
d.1:4

Medians of a triangle pass through the same point whi
a.1:3 b.1:2 c.2:1

The sum of two medians of triangle is
a. less than the third b. greater than
c. equal to the third d. None of these

A median divides a triangle into two triangles of
a. equal area
c.areasintheratio2:1

A triangle can have at mo
a. acute b. obtus

If the diagonal of a quadrila

a. rectangle d.“none of these

dicular to BD in a parallelogram ABCD then it is
a.rec C. square d. none of these

Area of a re
same parallels
a. area of the pa
b. area of rectangle
c. there is no relation
d. they are equal

area of a parallelogram standing on the same base and between the
on between them as

'/, the area of the rectangle

ea of the parallelogram

If the midpoints of the sides of a quadrilateral are joined, then the figure formed is a
a. quadrilateral  b. triangle c. parallelogram d. none of these

If the diagonals of a parallelogram are equal then itis a
a. square b. rhombus c. rectangle d. none of these

Area of a triangle has the following relation with the area of a parallelogram when both of them
are standing on the same base and between the same parallels

a. area of the triangle = area of the parallelogram

b. area of the triangle = twice the area of the parallelogram

c. area of the triangle = thrice the area of the parallelogram

d. none of these
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48. A quadrilateral is a parallelogram if
a. a pair of opposite sides is equal
b. a pair of opposite sides is parallel
c. a pair of opposite sides is equal and parallel
d. none of these

49. Adiagonal of a parallelogram divides it into
a. three triangles of equal area b. Two triangles of equal area
c. Four triangles of equal area d. none of these

50. Opposite angles of a parallelogram are
a. unequal b. equal c. always right angles  d. none of these

51. In a triangle ABC , the median AD bisecting the
meets AB at E. AE is equal to
a. AB/2 b. 2AB/3

as its midpoint O. The line CO

52. If aline is drawn parallel to one side of a triangle, the
a. in the same ratio b. in the inve
c. in no equal ratio d. none of the

53. If the diagonals of a parallelo
a. rhombus b. quadril

54. Two triangles are similar i
a. all the sides are equal

b. corresponding sides ar
c. corresponding angles ar
d. none of the

55.
d. isosceles

56.
b. the altitudes
ding sides  d. none of these

57. If two chords ©
of one chord is ec
a. the parts of the ot
c. the square of the dia

tersect inside or outside a circle, the rectangle contained by the parts
o the rectangle contained by

b. circumference and the radius

d. none of these

58. If the perpendicular drawn<from the vertex of a right angled triangle to the hypotenuse, the
number of similar triangles formed is equal to
a.2 b. 4 c.3 d. none of these

59. Intriangle ABC, AD is perpendicular to BC. If AD? = BD.DC, the triangle is
a. obtuse angled b. acute angled
c. right angled d. none of these

60. In a parallelogram ABCD, E is a point on AD. AC and BE intersect each other at F. Then

a. BF.EF = FC.FA b. BF.FC = EF.FA
c. BF.FA=EF.FC d. none of these
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

P and Q are two points on the sides CA and CB of a triangle ABC, right angled at C.
Then AQ? + BP? is equal to

a. AB® + PC* b. AC® + PQ”

c. AB? + PQ? d. BQ? + PQ?

Equal chords of a circle subtend equal angles at the
a. radius b. centre c. diameter d. none of these

The number of circles passing through three non collinear points is
a. two b. three c. one d. four

If two circles C1 and C2 have three points in common, then
a. C1 and C2 are concentric b. C1 and C2are the same circle
c. C1 and C2 are different circles d. none o

Angles in the same segment of a circle are
a. complementary b. such t
c. equal d. none of

The angle in the major segment of a circle is

a. obtuse b. acute i
Two equal circles intersect j cular to AB is drawn
to meet the circumference
a. AX > AY b. of these
A circle cannot cut a straig
a. more than one point

the centre of the circle and any
rcle, when
d. none of these

d. none of these

The lengths 0 ents drawn from an external point to a circle are
a. unequal c.intheratiol:3 d. none of these

Chord PQ of a circle to O. T is a point such that OT becomes a tangent to the

circle. Then,
a. 0Q?=0OT.OP b. OP? = OT.0Q
c. OT*=0OP.0Q d. none of these

If three circles with equal radii touch each other externally, then the triangle formed by joining
their centres is

a. isosceles b. equilateral

C. obtuse angled d. none of these

P is the midpoint of an arc APB of a circle. The tangent at P is

a. perpendicular to the chord AB b. intersects the chord AB
c. parallel to the chord AB d. none of these
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75.

76.

77.

78.

79.

80.

Q. T O

o T T 9

o O

From the vertices B and C of a triangle ABC, perpendiculars are drawn on the opposite sides
meeting them at D and E respectively. If these perpendiculars intersect each other at O, then,
a. BO.OD =EO.OC b. EO.OD = BO.OC

c. 0OC.0OD =BO.OE d. none of these

Two circles cut at A and B and a straight line PAQ cuts the circles at P and Q. If the tangent at
P and Q intersect each other at T, then,

a. P, A Q, T are concyclic b. P, B, Q, T are concyclic

c.botha&hb d. none of these

A line joining any two points on the circumference of a circle is called a/an
a. arc b. chord c. sector d. segment

The figure formed by a chord and an arc in the circle
a. segment b. chord d. none of these
An angle with vertex on the circle formed by seca
to

a. half the measure of the angle subtended by the inte
b. the measure of the intercepted arc

as measure equal

d. none of these

An isosceles triangle ABC
circle; then

a. AP is perpendicular to
c. AP intersects BC at so

S a tangent at A to the

16.
24,
32.
40.
48.
56.
64.
72.c

O o T T T O

o O
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10.

11.

12.

13.

14 .

Solutions
Concepts 2

The area equals one half the base times the height.

A =/, (base)(height); 30 = */, (10)(DB); 60 = 10DB; 6 = DB

Right angled triangle has a 45° angle so it is isosceles, with DB equal to AB. Thus we know
that AB is also 6 units long. Segments BC equals AC minus AB. Using the theorem of
Pytahgoras for triangle DBC, (DB)? + (BC)® = (DC)? .. DC = 2V13

The sum of all angles around point C must be equal to 360°. The three angles in between the
isosceles triangle add up to 90 + 100 + 110 = 300°. Therefore the three vertex angles of the
triangles must add up to 60°. The triangles are con vertex angles must be equal and
each one must be 20°. In triangle ABC,
CAB + CBA + 20 = 180 But CAB = CBA
~.2CAB +20=180 .. CAB=80

First find the length of BD.
Area = 0.5(base)(height) . 5=0.5(32)(BD)
Since the two triangles are congr,

In As GAB and GCD, GB/G
In As GCD and GEF, GD/

In triangle KLM, the sum o i = 55",
In triangle LMN, the sum e LMN = 75° This is
equal to opposite vertical a equ s (180 - 75) = 105°.

and BCA are equal. They are
gle BCD is equal to (180 - (74 +

triangles AF D and EFD are each equal to /4 area of
C is made up of three of them and its area is equal to ¥/, of the

The diagonal
rectangles. Fou
all.

ectangle into four different half rectangles and four different quarter
ngles are formed by the two short lines, making twelve triangles in

Triangle XYA is a 30-60-
. Area = 10y

gle. Hypotenuse is 4. .. XA = 2 Base = 5. Height = 4y

Vertical angles are equal. Angle AZB is equal to angle YZX = 45° The sum of three angles of
atriangle =180°% .. a+b+45°=180° .. a+b=135°

Triangle ABD is a 30-60-90 triangle, altitude BD = ABV3/2 . .. area = 20V3

Angle x = angle AFD (alternate angles)
angle AFC is complementary to angley. .. x +y =90°

In an equilateral triangle altitude and the angle bisector are the same, AE is also an altitude.
BD is also an angle bisector. All the altitudes or angle bisectors in an equilateral triangle are
congruent AE = BD. .. all 3 statements are true.

The area of the region that the two squares overlap is '/, the area of each square. AB = 8, the

area of the figure is 8% + 8° - (}/4) 8% = 112.
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15. The side of square ADGH is 2. The area of BCEF is equal to sum of the shaded and unshaded
regions = 4 + 21 = 25. A side of this square is 5. ABCD is a trapezoid since AD is parallel to
BC. The area is equal to 0.5(a + b)h. a =2, b = 5The altitude is the line segment YZ, which is
perpendicular to both the bases of the trapezoid. WX + XY + YZ = 5.
WX=YZ, XY =2,2YZ+2=5,YZ=1.5. The area of ABCD is = 0.5(2 + 5)1.5 = 21/4

16. Since the area of a triangle is 0.5xbasex height, the area of the two triangles are ba and 1.5ba
respectively., which added together give an area = 2.5ab.

17. Triangle ABD is a 30-60-90 triangle, AB is equal to 673. E is the bisector of BD, EF will be half
of AD and EG will be half of AB. The dimensions of the small rectangle are .. 3/3V3 and its
area is 93.

18. The area of triangle ABE = 0.5(AF)(BE) =0.5x 15
.. (AD)(AB) = 270 = area of rectangle ABCD.

5 = 0.5(AD)(AB)

19. The area of the lower rectangle is 2x3 -= 6. The aree
1x3 = 3. The area of the upper right rectangle is 1x1

20. x=DFandy = FE. Area of triangle
the area of the right triangle AB
The ratio of the area of DFE

21. The distance from Perrito
Larburg

right triangle bordered b
Point A. Usj .
10° . 6
10 “Jperriton
22. Thele s ¢, and the width is equal to a - d. The area is ¢(a - d) = ac - cd.

s®. The area of the equilateral triangle of side s is V3s%/4. The area

fraction of the rectangle that remains uncovered is 1 - (fraction that
overed area = 1 - (s* + V3s%/4)/8 = (4 - \3)/8.

23. The areao
of the rectang
is covered). The

24. a=8,x=10letthe ot bey.a® = (x/2)* + (y/2)* ..y = 2 \39. Area of rhombus =
(xy)/2=10x239/2 =2 g. metres. Area of both the surfaces = 20 V39 sq. metres. Cost
of painting both the surfaces’= Rs.100 V39.

25. PR?=PQ.PS L ?=25%x16 .. q=20
QR?*=QP.QS L p’=25x9 - p=15
SR? = SP.SQ ~h?=16x9 .. h=12

26. A(ADB) = 32/2 16 sq. cm (diagonal bisects the area)
A(ADM) = 16/2 = 8 (DM is the median of ADB)
A(AMN) = 8/2 = 4 (MN is the median of AMD)
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27.

28.

29.

30.

31.

32.

33.

34.

35.

Area of the incircle = & r* = 154. So In-radius = 7 cm. But In-radius = A/S = (V3 X?/4) / (3X/2) =
X / (2 ¥3) = 7. Therefore X i.e. the side of the equilateral triangle is equal to 14 V3 cm.
Therefore the Circumradius = X® / (4xV3 X? /4) = 14. Therefore the ratio of the radius of the
circumcircle to that of the incircle is 2:1.

Inradius = A/s & Circumradius = abc/4A

Ratio of Inradius/ Circumradius = V3 a°.2.4.V3.a%(4.3a.a%.4) = 1/2

Length of the diagonal of [ ABCD = V2 x 10/v2 = 10 cm. In AABD, M, and M, are mid points of
AD and AB. So I(M4;M;) = 10/2 = 5. But [IM;M,MsM, is a square. Therefore the required area of
CIM;:M,M3M, is equal to 25 cm?.

Length of the ladder is equal to 50’ and now its lower end is now 40’ away from the bottom of
the wall. So the height at which the upper end of the | will be 30’ by Pythagorus theorem.

Es

Fish swims 143 m due north from E; to reach
edge of the pond then turns in 90° i.e. eastand s
to reach E; on the edge which must be diagonally
to the starting point. So the diameter of the pond is e
E; E3= V[(143)*+(24)? ] = 145 m.

Let m/Z PQS = m/Z SQR =
Therefore inAPQR, we hav
180°. SO mZ QSR = 180-

R, mZ QSR+ a+ B =

By Appollonius theorem,
QR.So I(QR) = 10 units.

is the midpoint of

Suppose, nals of a parallelogram bisect
nd a part of SQ are two medians

the ratio 2:1. So, SV =VW =WQ

know that

°. But £ PRQ is the exterior angle of the
APQR, I(PQ) = I(QR). So mZQPR = 50°. Therefore in APQR,

PS is the diag
diagonal of the
A(APTS)+A(APSQ)+

arallelogram PTSQ. Therefore A(APTS) = A(APSQ) and SQ is a
PSOQR, A(APSQ) = A(ASQR). But A(Trapezium TPQR) =
13 = 39 sqg. units.
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10.

11.

12.

13.

14.

15.

16.

Concepts 3

angle DOC = 45° , area of each sector is 45/360 or 1/8 of the area of the circle with the same
radius. Area of sector COD = n4%/8 = 2n

Area of sector AOB = 15°/8 = 257/8

Area of the shaded region = 257/8 - 21 = 97/8

Area of the square is 1, diameter of the circle is also 1 or the radius is 0.5. Area of the circle is
n(1/2)2 = n/4. The area of the shaded region is 1 - n/4.

The figure actually consists of 2 circles and a rectangle. One circle has a diameter of 6 and the
other has a diameter of 8. Total area = n(3)” + n(4)* + 6(8) = 251 + 48

The side of the square is 2r. The area of the sq 2 area of the circle is nr’. The
area of the shaded portion is the difference betwee

The entire circle has 360°. x represents the number
.63/360 = 14/x .. x=80 asangle DBE = angle AE

The area of the ring is equal t
inner circle. Let R be the radi . i . The area
of the small circle is 16n.
The distance between any i 3 3 = BC.

The length of a side of th i le. The diameter of
the circle is also equal to S
so the diagonal i

intercepted arc(AC). Arc (AC) =
+ 58) = 32°. Angle EDF and ADO

3 rcles. The arc between two different ends
ofadi 30°. Arc PT = 180°. Arc RS = 180°. 180°- 180°=0

The area 0 J portion equals the area of the semi circle minus the area of the
triangle ABC. is an isosceles right triangle... CB = AC = 4. .. Area of the triangle
= (0.5) x (4)(4) = e theorem of Pythagoras, (AC)® + (CB)? = (AB)? .. AB = V32; ..
radius of circle = V32 e semi circle = 8n/2 = 4n. .. the area of the shaded region
=4r - 8.

Diagonal of the square = 14V2 cm. .. the side = 14 cm. Diameter of the inscribed circle = 14
cm. .. the radius = 7cm. . the area=n 7> =49 sg. cm.

I(direct common tangent) = V[ 17% - (12 - 4)* ]= V(9 x 25) = 15 cm. I(transverse common
tangent) = V17% - (12 + 4)* = V(1 x 33) = V33 cm.

PAPB=PCPD ..2xPB=(9-3)x3=18;.. PB=9cm.
42 x 42 - 1 x 35 x 35 /4 = 801.5 m*
A(AOAB) = 12 =2xA(AOCA). Therefore A(AOCA) = 6. But AC = % x AB = 4. But A(AOCA) = %

X OC x AC = % xOCx4 = 6. Therefore OC = 3. Therefore I(OA) = 5, by Pythagoras theorem in
AOCA.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

Suppose the radius of the circle is ‘r. Then we have by tangent-secant theorem (12)°= (9)
(9+2r). On solving, r = 3.5units.

We have [I(0OQ)+r] [I(0OQ)-r] = [I(PQ)] [I(RQ)]. Therefore [I(0OQ)+9] [I(OQ-9] = [6+4] [4]. On
solving we get I(0OQ) = 11.

CABCD is a cyclic quadrilateral so mZDAB = 180-120 = 60°. mZADB = 90°. Therefore in
AADB mZABD = 180-90-60 = 30°.

The diameter of the circle is also the diagonal of the rectangle and is 13cm long. If one side of
the rectangle is 12 cm long, then by Pythagoras theorem, the other side must be 5 cm.
Therefore, the area of the rectangle is 60 cm®.

endiculars on the sides of the
f side equal to r. Therefore
/(1+2) = R(v2-1).

Suppose radius of the inscribed circle is r. If we
quadrant from the centre of the inscribed circle
the diagonal of the square is equal to rv2. But ry2

Let PQ intersect AB in the point R. AAPR ~ ABQR.
5/BR, i.e. AR/BR = 3:5.

efore, 3/AR =

Let AB = x. AOCN = AODN. Th
= x/2. Therefore, V{25 — (x/2
solving the above equati
Therefore, the area of the

Let RQ be the diameter
through M. RM =

0
By Py =36 + 64, i.e. AC = 10. Inradius = A/s = (1/2 x 6 x 8)/{1/2(6 + 8 +
10)} = 2. of the in — circle = 4.
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10.

11.

12.

13.

Concepts 4

Using two intercept formi.e. x/a + y/b = 1, Required equation of the line is x/10 + y/10 = 1 i.e. X
+y=10.

The line passes through the points (- 3, 7) and (0, -2)...Slope of the line = (-2-7)/(0+3) = -3.
.~.Using slope intercept form, equation of the lineis :y = - 3x -2i.e. 3x+y + 2 = 0.

Slope of PQ:[1-(-3)]/[6-0]= 2/3 Slope of RS :[2-(-4)]/[5-(-4)] =2/3 Since the
slopes of the two lines are equal, the lines are parallel.

The equations of the two lines can be rewritten as : y = 3x + 4 and y = (-2)x + 3. The slopes of
the two lines are thus 3 and (-2). If 0 is the required e angle, we have, tan 6 = | [B-(-2)1/
[1+ 3(-2)]| =|-1]. The required angle is tan*|-1] =

x-coordinate. Since the
oordinate. Hence
erpendicular to

Since the line is parallel to y-axis, all points on the
given point has 4 as the x-coordinate, all other poin
the equation of the line becomes x = 4. Using the ak
the y-axis has the same y-coordinate for all its points a

We have (PQ)? = [(-2) -4 +
Since two of the lines have e

= 45.

Let the points be A(0O, 0)

and B to be adjacent
vertices, we have, AB = 2

+(5-2)* = 5. Also,
. Thus opposite sides
V(©-3%+(0-5)° =5
not a rectangle. .. The given

2+(7)?] | = 38 /58. Since the base is given to be 12 units, area
58 sg. units.

1/2 [(12) x (38//58

The four possible lines of above locus are x+y=4
X+y=4;x -y=4;-x-y=4and -x+y =4, /N+V=4
The four lines can be represented on the coordinate axes as

shown in the figure. Thus a square is formed with the vertices X-y =N/X y=4
as shown. The side of the square is V[(0-4)*+(-4-0)?] = 4V2.

The area of the square is (4V2)” = 32 sq. units.

I(AB) = V[(6-0)*+(0+8)°] = 10. Therefore area of the /ABCD = 10 = 100 sq. units.

[IPQRS is a square, so the diagonal QS makes an angle of 45° with SR. But SR is parallel to
the X-axis. Therefore the slope of the diagonal SQ =tan 45° = 1.

Since the points A,B and C are collinear, Slope of AB = (5-2)/(2+7) = 1/3 =Slope of BC = (3-2) /
(a+7). On solving we get a = -4.
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14.

15.

16.

17.

18.

19.

20.

Suppose the line makes the equal intercepts of a each on X-axis and Y-axis. Therefore the
equation of the line is x/a+y/a = 1. Since the line passes through (-2,4), we have -2/a+4/a = 1.
On solving we get a = 2. Therefore the equation of the line is x/2+y/2 = 1 i.e. x+y = 2.

4 8 1
A(AABC) = % [20 6 1| =10.
2 10 1

If we join mid points of AB, BC and CA, we get four equal triangles. Therefore area of the
triangle whose vertices are mid points of AB, BC and CA is 10/4 = 2.5 sg. units.

Height of the trapezium = Distance between the two given Imes = (20-15)/V[(6- 3) +(8- 4) 1=5/5
= 1. Therefore the area of the trapezium = % (6+2) X 1 54

The centroid of the APQR has coordinates (1/
(1+y+0)/3. On solvingwe get x=1and y =0. The
of QR = (0-0)/(1/2 -0) = 0. Suppose 6 is the ang
0)/(1+1x0) = 1. Therefore 6 = m£ZPQR = 45°.

Equation of the line can be written
this with the Normal form xCo
perpendicular distance from

Segment AB is divided i nerefore S divides PR
externally in the ratio 3:1 1x3-8x1)/(3-1), (16x3-
12x1)/(3-1)] i.e. (2,18). N i ore slope of the line
is equal to tan135°, i.e. -1.

Slope of t
vertices

for the three lines, we get the
id of the triangle is (1,5). Using
equation isy — 5 = (-1/3)(x — 1),
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Concepts 5

1. From the figure it is obvious that the height of the tower is twice that O 50
of the building. Hence the height of the tower = 100 m. Also, if x is =30
the distance between the two, tan 30° = 50 /x = 1/ V3 ..The 50 . |50
distance = x = 503 m.

X

2. Since ZONP = 45° and the pole OP is vertical, i.e. perpendicular to the ground, Z/NOP = 90°
and hence ZNPO = 45°. The APON is an isosceles triangle, with (PO) = (ON).
Thus, (ON) = 10 m. Also tan ZOMP = tan 30° = (OP/OM) = 1/V3 = 10/OM
(OM) = 10v3. (MN) = (OM) + (ON) = 10v3 + 10.

3. Let w be the width of the river and h : the height of the
s tan45° = h/w and tan30° = h/w+50
. From the above, w/ (w + 50)= tan 30°/tan 45°

=50/[V3-1]

4, We have, length of bridge = (AB) = 500+3. Also, + /DCB) = 90°

A D B ~.cos 60°

B
5 Let A and B be the suc
and let (DE) be the dista
have, CD = AD /tan 45
100 m, and C
c 30" |p E
6.
B
ridge
7. . 3C) = 15 sin 30°. . BC = 15 g
7.5 m. TF dge above the ground level 30°
isBC + CD 19.5m. A C
Eye
level
12
D

8. Let C be the position of the submarine, and A be the initial
position of the ship and B its position when the missile A B
hits. Thus the missile travels from C to B.
We have, obviously, (BE) = (AD) = 200 m. Let 6° be the
angle at which the missile is fired. 200
~.(CB) = (BE) / sin 6 = 200 / sin 6. (CD) = (AD) = 200 m, c 452 0 b £
since A ACD is an isosceles right triangle.

Also, (AB) = (DE) = (CE) - (CD) = [(BE) / tan6] - (CD) =[200/ tan 6] - 200 = 200 [(1/ tan
0) - 1]. The ship and the missile cover distances (AB) and (CB) respectively in the same time.
5. 200 (1/tan 6 - 1) /[20 V3 - 1]= (200 / sin 0) / 40. Simplifying the equation we get, cos 6 -
sino= (N3-1)/2...(a) Squaring both sides, we get, cos’0 +sin?0-2cosO sinh = 1
-V3/2.:.2cos0sinO=V3/2 .. 1+2cosOsin® = 1+3/2. . cos®6+sin’ 0 +2 cos 6 sin O
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10.

11.

12.

13.

14.

15.

16.

17.

=1++V3/2. -.(cos O +sin0)? = (1 +V3)/2)* ~cosO+sind= (V3+1)/2...(b). Adding (a)
and (b), we get, 2cos 6= V3 .. cos0=v3/2 =30°
Hence the missile should be fired at angle of 30°

Let A, B, C be the positions of the observer, the aircraft,and the boat respectively. (BE) = (BD)

B - (ED) where (ED) = height of the cliff

=500 - 100 = 400 m. AE = BE /tan

F 500 m 30 = 400 V3 m. AF = FC/tan 60 =

A 30° (100 / \3) m. Also (CD) = (FE) = (AE)

N 60° E - (AF) = 400V3 - (100 / \3) = 1100/

100m 100m V3 m. If 6°is the angle of elevation
C D of the aircraft as seen from the boat,

tan 6 = (BD /CD) =500/ (1100/+3) = 5V3/11 . 6 Zhtan™ (5V3/11).

If r is the radius of the earth, the equator is 2xr.
subtended at the centre by arclength ‘s’. In this ca
0. . 0 = (n/3)° = 60% If r' = (BA) is the radius @
60°, since the latitude is parallel to the equator. Also
. r=rcos 0 =rcos 60 =r/2. Since the radius of the
half the radius of the equator its le is;also half the eq
The required ratiois 1 : 2.

e:s=r0, where 8°= angle
6)=nr/3 ..nr/3 =7r
have, £ OAB =0 =

sin® A + cos® A + 3 sin?
cos® A - 3 sin® A cos* A
(sinf A+ cos’A-1)=1.

(cot A + ta e form of sin A and cos A and

/ cos 2A, hence, the given expression reduces to cos 30° which is
equal to V3

tan (x +y) = (tan
expression simplifie

- tan x. tan y), put in the given values of tan x and tan y and the
ng that x and y sum up to n / 4.

If the height of the pillar be en, from the figure AB =

BP = 100, and h / BP = sin 30°. h = 100 x 1/2 = 50m. 750
Also h / BQ = tan 30° = 1/4/3, BQ = hv3 = 50V3 m, hence 10
AQ = AB + BQ = 100 + 503 = 50(2 + V3). 150 30°
A Q
100 B
p

According to the question, RS = 60m,
h/ (h + 60) = tan 30° = 1/4/3, solve for h to get,
h =30(vV3 + 1)m. h

300 45°

R S h Q
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18. If AB be the cliff and the boat travels from D to C, tan 60° = 150 /
X, X = 50V3, Now, tan 45° = 150 / (CD + X), or CD + x = 150, CD

= 150 - 503, Speed of the boat = (150 - 50v3) / 2 = 25(3 -V3) 15
m/min.
4 60°
C D X B
19. ZCQB = ZAQB, hence QB is bisector of angle AQC, such
that it divides the base AC in the ratio of the arms of the angle AB / B
BC = QA / QC, or 25/ 26 = (QD? + DAY / (QD? + DCH™ = (x® +
25)2 | (x* + 46%)"2, solve the equation to get the value of x = 160 o X é
m
5
A

20. tan6=1/6,tanB=h/70an
a=0+p,tana=(tan 6 +t
(h+20)/70=(1/6 + h/70
solve for h to get, h = 50.

21. We have BC =
V[(113)% - (

hagorus theorem AB =

22. ByP . Now since EF || BC, we have

t FC = 45.

23. , we have cosZPQR = [(PQ)* + (QR)” - (PR)’]/ [2(PQ) (QR)] =
(9+16- herefore mZPQR = 60°.
A
24. We have m/ d msZBGC = 30° and BC = o R

\3 = AD. We ha D=GD=+3. Let S be
the speed of the hr. Therefore AB =
10V3(¥3 - 1) x 3600S. ABGC, tan30° =
BC/GC = V3/[V3 + 10V3( ] = 1/73. Therefore on
solving we get S = 360km/hr.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Concepts 6

Volume of cube = 8 x 8 x 8 cm® = 512 cm®. Original Volume of water = 25 x 20 x 5 = 2500
cm’. New volume = 2500 + 512 = 3012 cm?®. Actual volume to be reached is 25 x 20 x 8 = 4000
cm®. Water to be poured = 4000 - 3012 = 988 cm”.

Let the depth of the rainfall be d. 5 x 7 x 10* x d = 42 x 20 x 50. .. d =0.12 cm = 1.2 mm.

Volume of water = 25 x 10 x 4 + 0.5 x 6 x 17 x 10 = 1510 ft* ;! 17
let height at 16.5 ft = 4+x. Also 17/6 = 8.5/x hence, x = 3 ft. 4 e
.. total depth = 4+3 = 7 feet. 8 < 6

10
The adjacent figure shows the side view of th 15 9
pool. V = 15 x 10 x 4 + 5 x 10 x15/2 + 1 X 5° X IO -] 9
225/2 7 ft*
Outside surface area = 2nrh =2 n x 35/2 x 70 = 7700 ide h=2nx
(17.5 - 3.5) x 70 = 6160 cm”. Upper + Lower Surface A Z oy = 693
cm®. Total Surface area = 14553
Length = 350 cm. External d ol lead = n
(ri? - r,°)h = 484 cc. 1 cc wei i 17.6 gm
Ign r® = 4nr®. nr =3,
Volume of metal = %/ (r,® .C hell = (1.80)x(31 x 4 x

22)/3 =1636.80.

Let the ra 15m(312)% - {*1n(314) + “13m(1)% =

= (7% + 24%) = 25 cm. Substituting the

it area is same, Cost o 2. .(ry / 1,)* = 215.6 / x = (7/8)° = x = Rs.

Volume of cylinde and radius (1/200) cm. & X (1/200)2 xl=1 .. 1=127.3 metres.

cone carved = /3 n (3)% x 7 = 66 cm®. .. Volume of wood
4/100 x 100 = 34%.

Volume of cube = 100
wasted = 34 cm®.. % was

Volume of lead = 22 x 22 x 22 Volume of each bullet = %5 x 13
Number of bullets = (22 x 22 x 22)/ “/3 & = 2541

Volume of pipe = n(2.5° - 1.5%) x 100 = 7 x 1 X 4 x 100 = (22/7) 400
1 cc weighs 21 gm ~.(22/7) 400 cc weigh 400 x 21 x 22/7 =26400 gm.

When each edge of the cube is increases by 50%, the surface area of the solid increases 2.25
times. Therefore, the sculptor will need 12 x 2.25 = 27 litres of paint which is 15 litres more.

Area of the slant surface at the bottom = (482 + 20%)"? x 24. Number of tiles required. = (482 +
209" x 24/ (8 x 12 x 10 = 130000.

(100 / 2)* = 125000.

71 Pankaj Gandhi’s Academy/Geometry



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(mx9x21)/(n/3x81/4)=28cm.

7x7x14 =686 cc.

This is equal to the length of the body diagonal (122 + 10% + 822 = 17.5 cm.
[ (d® - = (d/2)% d/2 - n/3 (d/2)?. d/2) / d*] x 100 = 47.64 %.
(12x10x8-3x10x6x4)/80=3m.

(*/3m x 27000) / 7 4 = 9 m.

50, the radius of the base is 7 cm. The
linder is = (7 x 7 x 10) = 1540

The circumference of the base of the cylinder is 44 ¢
height of the cylinder is 10 cm. Therefore, the vol
cm’.

The volumes of the slab of iron and the cone are i = (1/3) = x 21h,

regular hexagon. Therefore, the V3 cm”.

Total surface area of the utout circles = 6x r° =
6(22/7) (N7)? = 132. There 7

We have the Ramanujan
3)n r’. Therefore one ca i or second and third
spheres.

If3the le three spherical balls = (4/3) = x
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