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Area

Area can be defined as the space occupied by a

flat shape or the surface of an object. Area is
measured in square units such as square centimetres,
square feet, square inches, etc.

Perimeter

The circumference or outline of a closed figure or the
outer boundary of an enclosed area is called
perimeter. The units of perimeter are metres,
centimetres and kilometres.

Triangle

A triangle is a 3-sided polygon sometimes (but not
very commonly) called the trigon. Every triangle has
three sides and three angles, some of which may be
the same. The sum of all the angles of a triangle is
180°.

B D C

1. Equilateral Triangle
Triangle in which all the three sides of equal
lengths is called equilateral triangle. The
value of each angle of an equilateral triangle
is 60°.
A

Avrea of equilateral triangle = \1_5 x side’
Perimeter of equilateral triangle = 3 x side

Length of the line drawn from the vertex =

3 side
4

2. lsosceles Triangle: Triangle with two sides
equal is called an isosceles triangle.

B«—D——C
a

Area of isosceles triangle = 4aq? - b*
Perimeter of isosceles triangle=a+a+ b or
2a+b

Length of the line drawn from the vertex

(AD) = ,/4a2—b2

2
Scalene Triangle: Triangle which has no

equal side is called a scalene triangle. The

triangle ABC is a scalene triangle.
A

ENRS

B a D C
- 1 .

Area of scalene triangle = > % base x height =
1
-ah
2
or
Area of scalene triangle =

Js(s—a)(s — b)(s — ¢) where s = £*2*€

Perimeter of scalene triangle = a+b+c, sum
of all the sides of the triangle

Right-angled Triangle: The triangle with one
of the angle 90° is called Right Angled
Triangle.

I f in the given triangle ABC, if sides AB=
BC, then the triangle is called an isosceles
right-angled triangle.

A
c b
po
B a c
Area of right-angled triangle = % x base x

height = % ac
Perimeter of right-angled triangle=a+b + ¢
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The hypotenuse of a right angled triangle =

\/heightz + base’

Height of a right angled triangle =

\/ hypotenuse® — base’

Base of a right angled triangle =

\/hypotenusez — height®

5. Acute- angled Triangle: A triangle in which
all the angles are less than 90° is called Acute

angled Triangle.

Area of parallelogram = base x height = ah
Area of parallelogram = length of the
diagonal x length of a line drawn from any
point to the diagonal= BD x CF

OR

Area of parallelogram = 2 x area of triangle
ABD or BCD

Perimeter of parallelogram =2 x (ax b)

A 2. Rectangle:
A rectangle is a 2D shape in geometry,
having four corners and four sides. Its
two sides meet at right angles. Thus, a
B C rectangle has 4 angles, each
6. Obtuse- angled Triangle: The triangle with measuring 90°.

an angle between 90° and 180° is called The opposite sides of a rectangle have the

Obtuse Angled Triangle. same lengths and are parallel.

A Two sides are said to be parallel, when the
distance between them remains the same at
all points.

D a C
B (o
b b
Quadrilateral:
A a B
A 2D plane which has four sides is called Area of rectangle = lengthx breadth
quadrilateral. Any quadrilateral has four angles Perimeter of rectangle = 2 x (ax b))
and the sum of these angles is 360 °. ABCD is a ]
quadrilateral with sides. AC and BD are Diagonal of a rectangle = \/ (length)? +
diagonals of the quadrilateral and side AB is (breadth)?
opposite to CD and AD is opposite to BC. Pathways inside or outside a rectangular
ground
Area=1L1 x B1- L2B2
1. Parallelogram: A flat shape with 4 straight L,
sides where opposite sides are parallel. B.|]B.
Also: L,
* opposite sides are equal in length, and 3. Rhombus
* opposite angles are equal (angles "A" are A rhombus is a parallelogram whose all the
the same, and angles "B" are the same) sides are equal.
ABCD is a parallelogram where AB 11 DC and Ez)tfogf?g igure, ABCD is a Rhombus.
AD Il BC. and
OB=0D
(b) ZAOB = #/BOC = ~COD
= /DOA =90°
_ 2
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= % x h x (AD+BC)

Polygon

Area of a polygon can be calculated by dividing it into

several triangles or figures. If the polygon has five,

Area of rhombus = 2 x Product of both the six or ten sides then it is called pentagon, hexagon and
2 Decagon respectively.

diagonals

Perimeter of rhombus = 4 x side

In a rhombus= (AC)? + (BD)? = 4a?

The diagonals of a rhombus divide equally at
90°. Q

4. Square:
Square is a 3D figure in which all the sides
are equal. Each angle in a square is 90°.
A a D Sum of the interior angles of a quadrilateral with the n

sides=2 (n-2) x 90 °
(6]
a a Sum of the exterior angles of the polygon with the
d d side = 360 °
B Py ¢ Every interior angle of a right-angled equilateral
. _2(n—2)x90°
triangle = —
Area of square= (side)?= (a)?
Area of square= % x Product of both the Every exterior angle of a right-angled equilateral
. _360°
diagonals = % x AC x BD triangle ==~

Perimeter of square= 4 x side

Perimeter of a polygon = n x side
Diagonal of square= side x+/2 PObyg

Area of regular hexagon

Diagonal of square= /2 X area of square
. =6xL (side)?
5. Trapezium: 4
A 2D shape in Geometry with four sides, where two
of the sides are parallel is called trapezium. In the
given figure, ABCD, AD and BC are parallel.

{ )

A——7p

= ? (side)?

B E F (o]

Perimeter of regular hexagon= 6 x side
AB and CD are oblique arms. If lines AE and DF are
drawn on BC from the point A and D respectively, Side of a hexagon = Diameter of the circle

then AE and DF will be the height of the trapezium. i .
The number of diagonals of a regular polygon with n

Area of trapezium number of sides

_n(n-3)

= % x height x sum of parallel sides 2
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Circle

The circle is the locus of a point which rotates in such
a way that its distance from a fixed point is always
equal.

Let the stationary point be the centre of the circle. The
constant distance from the centre of the circle is called
the radius of the circle. The path is called
circumference.

A straight line passing through a centre that divides a
circle into two equal sections is called the diameter of
the circle. The diameter is twice its radius.

Diameter of a circle= 2r
Circumference of a circle= 2mr
Or

Circumference of a circle= rud

Avrea of circle= rtr?

«—Tr—>
—d—

Radius of the circle = /w

or,
.. 1 1 2
Area of semicircle = ~ r= S nd

. 0 6
Avrea of radius = — — x 12
360 360

\VAY

_ o
=(2+ E)r

Perimeter of

0 1.
Area of a sector = (:R - Esme) r?

. Ttr®
Perimeter of a sector = I+ Fro

0 . .
Length of an arc = a0 % Circumference of a circle=

0
—x2mr
360

0

&)

Two concentric circles with radius R1 and R2 will
have area

=1t (R1%2 + R2?)
Important Notice

The area of the path which is x meter wide inside a
rectangular field = 2x (length + breadth- 2x)

The area of the path which is x meter outside a
rectangular field = 2x (length + breadth+ 2x)

The area of the path which is x meter enclosing a
square field = 4x (side + x)

The area of the path which is x meter only on one side
of a square field = 4x (side - x)

Increase/ decrease in the area due to increase/

decrease in the length of sides can be calculated by=
xy

X+y+
y 100

If the radius of a circle is increased by x%, then its

A x2
area will increase by [2x + E] %.

If the radius of a circle is decreased by x%, then its

. x?
area will decrease by [-2x + 1—00] %.

Area of square formed inside a circle with radius ‘r’=
2r? and the side of that square will be v/2r

Area of a triangle formed inside a semicircle of radius
r=r?
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Avrea of the four walls of a room = 2 x height (length
+ breadth)

The maximum length of a rod inside a room=

\/(length)z + (breadth)? + (height)?

If the side of a triangle, square, parallelogram etc. is
multiplied by k then the perimeter will become k

. . 2 ,.
times and the area will k” times.
Mensuration Volume
Volume

The amount of space an object occupies is called the
volume of that object. The unit of volume would be
cubic meter, cubic centimetre, cubic kilometre etc.

Surface

The plane through which the object is surrounded is
called the surface. Surface area is the area of the
plane. Therefore, its unit is square meter, square
centimeters, square Kilometers etc.

Cuboid

A six-face figure, with each face being a rectangle and
opposite faces being equal is called cuboid. For
example, book, brick etc.

E ! F

Volume of a cuboid = length x breadth x height = Ix
bxh

Surface area of the faces of a cuboid = 2 (Ib+ bh+ hl)

Diagonal of cuboid =

\/(length)z + (breadth)? + (height)?

=VI +b* +h?
Rectangular Room

Avrea of the four walls of the room = 2 x height
(length + breadth)

Area of roof or floor = length x breadth

Diagonal of the room =

\/(length)z + (breadth)? + (height)?

Cube

A six-face figure in which each face is a square and
the opposite faces are equal is called the cube. If one
side of the cube is a

Volume of the cube = (one side) 2= a?

Surface area of a cube = 6 x (one side) = 6a?

a
Diagonal of a cube = v/3 x one side = v/3a
Cylinder

A surface or solid bounded by two parallel planes and
generated by a straight line moving parallel to the
given planes and tracing a curve bounded by the
planes and lying in a plane perpendicular or oblique to
the given planes.

Cylinder has two surfaces, Curved surface and whole
surface. The spherical surface is called curved surface
and the plane surface is called whole surface.

Suppose the radius of the cylinder is r and the height
is h,

Volume of cylinder= Area of circle x height = rir?h

Area of the curved surface of cylinder =
Circumference of circle x height = 2 rtrh

Total surface area of cylinder = Area of curved
surface + 2 x Area of circle = 2 rirh

+1r2h = 2 rwr (r+h)
Volume of a pipe = ITh (r1? — r22)
Curved surface area of a pipe = 2 th (r1-r2)

Total surface area of a pipe= 2 th (r1+r2) + 2I1
(r12 —r2?)

Maths by Bhagwati Prasad Sir

Mensuration



= SAFALTA CLASS

initiative by 3FRISIEN

4
Cone Volume of sphere = - rr®

A cone is a solid that has a circular base and a single
vertex. If the vertex is over the centre of the base, it is
called a right cone. If it is not, it is called an Hemisphere
oblique cone.

Surface area of sphere = 43

If the sphere is cut along its radius into two equal
Volume of cone = § Avrea of circle x height = g nr?h parts then the parts are called hemispheres.

Surface area of the curved surface of cone = rurl Volume of Hemisphere = 2 nr3

Total surface area of the cone = rur (r+ ) Curved surface area of Hemisphere = 2172

Slanting length of cone = Total surface area of Hemisphere= 3rur?

\/(radius)z + (height)? Shell

=12,h? It is a hollow geometric figure in which both the inner
and outer surface are spherical. The centre for both

Sphere the surfaces is same.

A three- If the centre point be O and the radius of the outer

dimensional Surface, all pOintS of which are equidistan surface is R and the radius of the inner surface is r,

t from a fixed point is called then

a spherical object or figure.

A celestial body, such as a planet or star are spherical.
y P P Volume of Shell= gr[ (R*- 13

Questions
1. A copper wire is bent in the form of (A) 114 cm? (B) 180 cm?
equilateral triangle and has an area (C) 154 cm? (D) 176 cm?
121V3 cm? If the same wire is bent 3. A 7 m wide road run outside around a
into the form of a circle the area circular park whose circumference is
enclosed by the wire is: 176 m, then the area of road is :
T HIW & R hl U S & &9 H TS 176 HeX afikfy a1t Tk JRRR Uk & 9’ 3R

a1 & SRt 9ha 12143 9412 81 afe s&@t 7 HieX TS o1 Teh TRET S TR 1 Al U
IR I g9 & ®9 T TSN 9T SR &R et T BT ?

1 B ? (A) 1386 m? (B) 1472 m?
(A) 364.5 T2 (B) 693.5 &t.2 (€) 1512 m? (D) 1760 m?
4. A cow is tied on one corner of a
2 2
(C) 346.5 T (D) 639.5 Tl rectangular field of size 30m x 20m by a
2. A wire when bent in the form of a 14m long rope. The area of region that
square enclosed the region having an she can graze is
area 121 cm?, the same wire is bent T T 30 HeX = g9 20 Hiex AR SRR

into the form of a circle then the area T F B 14 S S A S S

of the circle is :

TH dR F o & w9 H Orer o ¥ e a8 HaH 1 fehen s = ot 2
g 121 |P B Afe R w99 % w9 A (A) 350 m? (B) 196 m?
et W A I T AR 2 2 (€) 154 m? (D) 22 m?
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5. Three horses are tied on one corner of a T gufgarg s &1 uftam 36 I T IR 5
triangular field whose sides are 40m, STUR 16 I T 1 1 THHT SFA 1 2T 2
S0m and 60m by a 7m long rope then (A) 48 cm? (B) 54 cm’
find the area of field which can be

(C) 63 cm? (D) 77 cm?
grazed by these horses. 11. The base of an isosceles triangle is 24

. - . sosceles g

?ﬁqsh@qa?ﬁrg wzﬁa’ﬁfmmjﬁa cm and its area is 192 cm? Find its
v T W S g1 IR W wite Hi S 40 perimeter.
e, 50 WX IR 60 e T a1 A e 39 T GHfgaTg Y &1 SMER 24 At T IR g
e &1 fhaaT 9 =) T ? AR 192 2. T o THRT IRHETT F41 BN 2
(A) 26 m? (B) 32 m? (A) 36 cm (B) 32 cm
(C) 77 m? (D) 63 m? (C) 48 cm (D) 64 cm

6. The area of a circle is 38.50 cm?then its 12+ Each of equal sides of an isosceles
circumference is - triangle is 4 cm greater than its height.
. ) i 3 If the base is 24 cm, calculate the

EA 38.50 ¥k T A perimeter of triangle.
wfef s 2t 2 ot Tafgarg Y 1 U SRR T 1 =g
(A) 22 cm (B) 24 cm TAE U 4 Q. aifus §)1 afe e oUR 24
(C) 26 cm (D) 32 cm [uft. T < gHeRT AT = B ?

7. The perimeter of a square and c%rcular (&) 32 cm (B) 64 cm
field are same. If the area of circular (©) 48 cm (D) 36 cm
field is 3850 cm?, then the area of , .
square is - 13. The perimeter of rhombus is 52 cm. If

q it ) st 5 97 7R - one diagonal is 24 cm, then find its
IR kA T ! area.
I T SRS 3850 HPZ T | 1 ot T &ABS T % GEEgs 1 9RET 52 T ¥ iR T s
a2 Tt ) o 24 F. ¥ THRT AR FA
(A) 4225 cm? (B) 3025 cm? g 2
(C) 2500 cm? (D) 2025 cm? (A) 120 cm? (B) 110 cm?

8. The area of greatest circle inscribed (C) 100 cm? (D) 130 cm?
inside a square of side 21 cm is 14. The perimeter of rhombus is 46 cm. If
39 IS 9 IS I 1 &A% = A S 21 HHL the height of rhombus is 8 cm, then its
1 T ATl T % e €2 area is .

HA ] 1 9RHETT 46 . 'l ERET)
(A) 344.5 cm? (B) 364.5 cm? ? @f% & a2
(C) 346.5 cm? (D) 366.5 cm? ST 8 TR &1 T TR AT A B

9. The length of the side of a square is 14 (A) 90 cm? (B) 94 cm?
cm. Taking vertex of the square as (€) 92 cm? (D) 96 cm?
centre, four equal circles are drawn with ~ 15. Area of a rectangle is 5 times the area of
radius of 7 cm. Find the area of the triangle. If the length of a rectangle is 2 times
region of the square that remains the height of the triangle then find the ratio of
outsides the region of circles? base of triangle and breath of the rectangle.
forelt ot =1 oo 14 & 1 o Wi B T S 1 AT A AT F 5 T
AR 7 . B @ WR o6 ©te T E A g At ST 1 s st &1 e B 2 TR A @
& e o T ASTRE A BT 2 e & TER IR A w1 S’ w1 STu F

?
(A) 42 cm? (B) 44 cm? =
(C) 46 cm? (D) 48 cm? (A) 4:3 (B) 4:9

10. The perimeter of an isosceles triangle is €) 4:7 (D) 4:5
36 cm and its base is 16 cm. So what 16. The area of a circle is 346.5 cm’. Find its
will be its area? circumference (in cm).
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17.

18.

19.

20.

21.

Tk I T SA%A 346.5 S U § 1 3R IRy
(St #) 9 |

(A) 132 (B) 38

(C) 66 (D) 76

Find the total surface area (in square cm) of
the surface of a cube with sides 7.5 cm.

7.5 GHl. ST Id Teh B & Hdg I Kl A
(ert . /) A |

(A) 364.5 (B) 446

(C) 337.5 (D) 684

If the height of the equilateral triangle is
2v/3 cm, then determine the area (in sz) of

the equilateral triangle.

Ffe g S 1 H=1E 243 FH1. €, @ wHarg

s & &wa (I.2 §) fauifa w3
A) 6 (B) 2v/3
(C) 43 (D) 12

ABCD is a quadrilateral, in which BD = 40 cm.
The lengths of the vertices drawn from the
opposite ends of BD are 16 cm and 12 cm. The
area of a quadrilateral (in square cm) is.
ABCD & 94 ¥, f5&# BD = 403w, %1
TuE TS § BD W S T A i orwaga |
16 THft. dar 12 FHt. ¥ 1 =g w1 SAwa (a
I #) ¥

(A) 560 (B) 580

(C) 600 (D) S00

There are two pieces of wire and each is 5024
cm in length. A square is made from one piece
of wire and a circle from another. Find the
ratio of the area of the square to the area of
the circle.

TR & T THS © IR YIS I TH1E 5024 J.
T TR & TH ghe § TH o a4 TR § TH I
ST ST S| S % &SRS 1 I9 b kA 9

I T

(A) 4:n B)n:8

(C)8:n D)n:4

When the radius of a circle is 3 times, how
many times will the new circumference be
from its former circumference?

Tk g9 1 B 3 T WOE aify et
vl wftfer & fepam g 2nfi 2

22.

23.

24.

25.

26.

(a) 3 (B) ;

€ 9 (D) s & =Tg T

A room is 12 m long, 9 m wide and 8 m high.
What is the maximum length of the bamboo
that can be kept in it?

Teh U 12 |l %, 9 HY. =St a1 8 HY. S
T o sifyeran fRg o &1 dfg @ S
Gohall § 2

(A) 17 Hi. (B) 16 .

(C) 15 Hi. (D) 14 .

How many bricks would be required to make a

wall of 3 m, 1.5 m high and 0.4 m thick, if the
size of each brick was 30 cm x 15 cm x 8 cm?

3 . @t 1.5 | e 3R 0.4 . HIE daR
M H fohat 21 1 STevashar 2, Afs g
¥ T TTHR 30 T x 15 JHT x 8 {H ?

(A) 502 (B) 550

(C) 500 (D) 501

The dimensions of a cuboid are 5 cm x 2 cm x
5 ¢cm. How many such cubes can be joined
together to form a cube.

e 1Y ot faamd 5 It x 2 FEY. x 5 FAETL T
TH fhad T4 S TR SIS Teh 51 o410
ST Hehal T

(A) 32 (B) 16

(C) 25 (D) 20

The square of the hypotenuse in a right
triangle is equal to twice the product of the
remaining two sides. If the base of this triangle
is 12 cm, then the length of the triangle will
be.

Teh FHEIV 1S § 01 1 o7, 96 A st
RS & A & SR §1 AT 39 s o1
3MER 12 Ft. &, & TS 1 7wt S

(A) 12 gt (B) 10/2 &t

(C) 9 & (D) 5 &t

The length, width and depth of a cuboid is 20

cm and its diagonal is 4+/5 cm. The surface
area of the cuboid will be.

Teh T i oS, TSTE defl TeE T 4N 20
Juft. qen sqT fawkot 44/5 T TSI

I3 &THA BN
(A) 320 &P (B) 365 {2
(C) 380V5 & (D) 400 &R

Maths by Bhagwati Prasad Sir

Mensuration



— SAFALTA CLASS

initiative by 3FRISIEN

27. The inner base of a rectangular box is 15 cm  29. The bases of the two cylinders have radii in a

long and 12% cm wide and its height is 7; cm. ratio of 2: 3 and their heights have a ratio of 5:

1 3. Their volumes are in the ratio
This box is filled with cubes with 25 cm sides. & & e 2 g
Sl & 3T T 2 ¢ 3 hl AU
Number of cubes that can be filled in it will be. o e
forelt ST oo hT SR STER 15 | € IR STRT Sremedl 5 @ 3 R ST €1 ITh
1 o o1 ST H ST T
el 3ﬁ11zzﬁtﬁ.€r€r%|ﬁmwﬁwr§7z E
1 . . .

. %17 TR H 2 A oS A o & e (A) 7:6 (B) 10:9

EicikdRCEEEak =z kil (C) 4:9 (D) 20 : 27

(A) 90 (B) 120 30. The perimeter of a trapezium is 104 cm, the

(C) 45 (D) 60 lengths of its two parallel sides are 18 cm and
28. The perimeter of a trapezium is 58 cm and the 22 cm and its height is 16 cm. The area of

sum of the lengths of its parallel sides is 20 cm. trapezium is (in cm2).

If its area is 152 cm2, then the distance )

between the parallel sides (in cm) is. forelt weervsl o1 AR 104 FL. €, SEHT S

fordt TreTs 1 9REM 58 T 1 SIR TEeRT STHAR y[STail o1 erarear 18 S, qem 22 .

STHAMR ST T el 1 e 20 J7 € & do1 SHST FE 16 AH. ¥ | G HT AABA

I T AA®e 152 L2 A, d FE= e (e #) %

& o9 F g (I ) ¥

(A) 9.8 (B) 15.2 (A) (B)

(C) 6 (D) 8 € (D)

L
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