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: Immerse yourself in the study of geometric solids, including
cubes, cuboids, cylinders, cones, and spheres. Understand the properties and characteristics
of each solid, laying the groundwork for surface area and volume calculations.

: Master the art of calculating the surface area of various solids.
From the faces of cubes to the curved surfaces of Culmdug our study module quides you
through step-by-step procedures, ensuring a comprehe understanding

: €xplore the world of volumes, delving into the methods for
calculating the space oCcupon by different solids. From the cubic volume of prisms to the
conical and spherical volumes, grasp the intricacies of volume computation.

: Clarify fundamental concepts related to surface area and volume,
ensuring a strong conceptual foundation. Understand the relationship between different
dimensions and how changes in one parameter affect surface area and volume.

Problem-solving Practice: Hone your problem-solving skills with a diverse range of practice
questions. Covering various difficulty levels, our study module provides targeted exercises to
reinforce your understanding and boost confidence.

: Tailored to align with the CBSE examination pattern, our study
module ensures you are well-prepared for questions related to surface area and volume in
the Class 9th board exams. Boost your confidence with targeted, exam-focused content.

: Access your study module anytime, anywhere. Our digital platform
offers the flexibility needed for efficient and personalized learning, allowing you to tailor you
study schedule for optimal results.
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Syllabus Reference

¢ SURFACE AREA OF A CUBOID AND
A CUBE

1. Cuboid: A cuboid is a solid bounded by six
rectangular plane regions.

H G
D
C
5
2| SE F
A Length B

ABCDEFGH is a cuboid of length AB, breadth
AE and height AD. Each rectangular region is
called a face of the cuboid.

The combined area of all the six faces of a
cuboid is called the surface area of the cuboid.

.. Total surface area of a cuboid
= 2(Ib + bh + hl)
Lateral surface area of a cuboid = 2(I + b) X h

Length of a diagonal of a cuboid = /|2 + p2 + B2

2. Cube: A cuboid whose length, breadth and
height are all equal, is called a cube. Each edge
of a cube is called its side.

Total surface area of a cube = 6 x (side)?
Lateral surface area of a cube = 4 x (side)?

(i) Length of a diagonal of a cube = /3 X side
(if) Units of area is square units.

(iii) Some useful conversions
1 cm? = 100 mm?

1 dm? = 100 cm?
1 m? = 100 dm? = 10000 cm?
1 km? = 1000000 m?
1 hectare = 1 hm? = 10000 m?

CBScs-MATH=EMATICS
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¢ SURFACE AREA OF A RIGHT CIRCULAR

CYLINDER

1. Definition of cylinder: A solid generated by
the revolution of a rectangle about one of its
sides is called a right circular cylinder.

/’.‘E\
Circular End

P,

[¢—— Curved h
or
Lateral
Surface

/m r
Circular End

If the line joining the centres of circular ends of
cylinder is not perpendicular to the circular
ends, then the cylinder is not a right circular
cylinder.

2. Curved or lateral surface area of a
cylinder:

Curved surface (or lateral surface) area of a
cylinder =1 X b = 2nr X h = 2nrh
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3. Total surface area of a cylinder: Consider Total surface area of a right circular cone
aright circular cylinder with radius r and height = avon of the base 4 piiived stifase area
h. The total surface area of this cylinder is equal .
to the sum of the areas of top and bottom of = nr
the cylinder and lateral surface area of the = mr(r + 1)
cylinder. ¢ A SPHERE
<. Total surface area of the cylinder A sphere is a three-dimensional figure or solid figure,
=nr2 + nr? + 2nrh which is made-up of all points in the space.
= 2nr? + 2nrh
= 2nr (r + h) (radius)
»¢ RIGHT CIRCULAR CONE
(centre) » O J

When a right-angled triangle revolves around one
of its side containing right angle, then the solid so
generated is called a right circular cone.

Surface area of a right circular cone:

é Area of whole circular part 1. Hemisphere: A plane exactly through the
; = Sum of the areas of all triangles middle (the centre) of a sphere divides the
m 1 1 1 sphere into two equal parts, each of which is
- _ = PPyl + §P1 Pyl + 3 PoP3l+ ... called a hemisphere.
= L1 X (PP +P1Po+PoP3+..) xI
2 = rooo . A
o
=%x27tr><1 A ~* Base B

.+ PP1 + P{P2 + Po P3 +...

circumference of the base of the cone]

Turl

2. Surface area of a sphere and a hemisphere:

Surface area of a sphere of radius ‘r = 4nr?
Curved surface area of a hemisphere of radius

= 2nr2

Total surface area of a hemisphere of radius

= 3nr2

P P
Thus, curved or lateral surface area of a right
circular cone = nrl, where r is the radius of the
base and [ is the slant height of the cone given by
| = \/r +h?

S0S0S96ELL 16* // 0E19856E667 16+
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¢ VOLUME OF A CUBOID Volume of a hollow cylinder: Let r and R be the
internal and external radii of a hollow cylinder and

The space occupied by a solid is called its volume.
h be its height.

Volume of the cuboid = length x breadth X height

=Ixbxh={(xb)Xh .. Volume of the material = Exterior volume
= area of the base X height — Interior volume
H G R = R2h-nr2h
= n(R2-r2) x h
(S 3 4 7 )
D C ——l
h h
b /E F
" l B = ¢
Volume of the cube = side X side X side ~—~
or
= edge x edge x edge ¢ VOLUME OF A RIGHT CIRCULAR CONE
1m3 = 1 kilolitre = 1000 litres Take a hollow cone and a hollow cylinder of same
s
m 1000 cm3 = 1 litre base radius and same height. Fill the cone with sand
= H G upto the brim and empty it into the cylinder. Repeat
= this process two times more.
= D (o
0
o
3 . h 8
; -;g; 6@0 E 3 A 4 %
w @ A — = -
= 0]
~ O
:‘ A edge B Now, the cylinder will be filled upto the brim. 3
0 w
T ¢ VOLUME OF A CYLINDER ;
§ Let us take a number of one rupee coins of radius - i - r g
o r and stack them up vertically as shown in the figure, =
o to form a right circular cylinder of height h, then O
= Volume of cylinder = Area of base (one rupee f R g '1;’_;
coin) x Height =
=nr? X h = nréh ) - - =
4 £
Thus, 3 times the volume of the cone of radius Q
r and height h gives volume of a cylinder of radius O
r and height h. E
h Hence, volume of a cone with radius ‘r' and height ‘h’ g
= l11:)'2h g
3 T
@ — v = %x area of the base X height

o AA YA
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ol

Sol.

Sol.

VOLUME OF A SPHERE
Volume of a sphere with

radius ‘r’ is given by % nr

and volume of a
hemisphere with radius ‘r

is given by g1tr3.

Volume of a sphere = é1tr3

S
=

SURFACE AREA
VOLUME

Volume of a hemisphere = %nr3

%RR?’ - %nrs,

where r is the inner radius and R is the outer radius.

Volume of a spherical shell =

ZAT}

NCERT & BOARD QUESTIONS CORNER
(Remembering & Understanding Based Questions)

Very Short Answer Type Questions

. Find the total surface area of a cuboid

obtained by joining two cubes of edge

‘a’ units side by side.

Total surface area of cuboid
= 2(lb + bh + hl)
=2(2axXxa+axa+aXx2a)

[+ length of cuboid = 2 X d]

= 2(502) = 1002

Find the total surface area of a hemisphere.

. 3n?

Find each edge of the cube whose volume is
216 cm?.

(edge)® = volume = 216
(edge)® =6 X 6 X 6
edge = 6 cm
Find the number of bricks, each measuring

25 cm by 15 cm by 8 cm required to built a
wall 32 m long, 3 m high and 40 cm thick.

300 x 3200 x 40
15x25%8
= 12800

Required number of bricks =

CBS=E-MATHEMATICS

5.

Sol.

Sol.

7.

Sol.

If the lateral surface area of a cube is
1600 cm?, then find its edge.

Let a cm be edge of cube
4a® = 1600

a? = 400
= a =20 cm

Find the number of cubes of 3 cm side which
can be made from cuboid of dimensions
I=18cm,b=15cmand h = 2 cm.

Volume of cuboid
Volume of cube

Number of cubes =

18 x 15 x 2cm°®
_ 8 x 15 x crg _ 90
3x3x3cm

If the volume of a cube is 3./3 a3, then find
the total surface area of the cube.

Let x be edge of a cube.

. We have, 3 = 33 @
3

- - ()

= X = \/§ a
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T = 2nr (r + h)

s 22 = %ma cubic units.

= =2x7x3(3+11)

o 13. The volume of a solid hemisphere is

+ 22 3

5 = B e § A 1152 7 cm?. Find its curved surface area.

o / Sol. Here, volume of hemisphere = 1152 &t cm3

§ = 264 cm? 9

= 10. The curved surface area of a cone is §1U3 =1152n S
E 12320 sq. cm, if the radius of its base is =
o 56 cm, find its height. - 8 1152%3 _ 1798 o)
= : _ - 2 - (@)
= Sol. Here, radius of base of a cone (r) = 56 cm b
+2 And, curved surface area = 12320 cm? = P = (12)3

;\J ? nrl = 12320 =3 r=12 cm

§ | = 12320 _ 12320 x 7 Now, curved surface area = 2nr?

) nr 22 x 56 =92 X 1t X (12)2

(9, ]

& =70 cm = 2881 cm?

ACCENTS EDUCATIONAL PROMOTERS

Total surface area = 6x2

2
= 6(\/§a)
_ 4. 22 4.9y
=6 x 3a% = 18a? —§><7><(-)
8. Find the length of the longest rod that can be 4 99
put in a hall of dimensions 23 m X 10m x 10 m. = §x7x4.9x4.9x4.9
Sol. The length of the longest rod = 493 cm3

= diagonal of the cuboid

Density of metal used = 7.8 g/cm?

- \/232 +102 +102 Mass of the sphere = Volume X Density

=493 x 7.8 = 38454 g
= V529+100+100 12. If the radius of a sphere is 2r, then find its
= 729 =27m volume.

9. Find the total surface area of a right circular
cylinder with radius 3 cm and height 11 cm.

Sol. T.S.A. of cylinder = 2mr2 + 2nrh

Again, we have
2+ h2 =
h? =2 -2 = 702 - 562
= 4900 - 3136 = 1764

= h = /1764 = 42 cm
Hence, the height of the cone is 42 cm.

11. A metallic sphere is of radius 4.9 cm. If the
density of the metal is 7.8 g/lcm3, find the

mass of the sphere. (75 = %) ;

Sol. Here, radius of metallic sphere (r) = 4.9 cm

CBSE-MATHEMATICS

Sol. Radius of the sphere (R) = 2r units

Volume of sphere = %KRZ' = %K(ZT )

14. Find the diameter of a cylinder whose height
is 5 cm and numerical value of volume is
equal to numerical value of curved surface
area.

Sol. Here, height of cylinder (h) = 5 cm
According to the statement of the question, we have
neh = 2nrh
r=2cm
Thus, diameter of the base of the cylinder is
2x2ie,4cm.

A © P STUDY CIRCL
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Short Answer Type - | Questions

15. A matchbox measures 4 cmx2.5 cmX1.5cm.  Sol. Given that: Diameter of the base = 20 cm

So,. Volume of one matchbox 25 cm = 30 cm + 25 cm + 25 cm = 35 cm
= o e 5¢ BB e 5¢ 1.8 om . Cloth required = 2nrh
= 15 cmd =2x¥x10x35
Now, volume of the packet containing 12 such _ 2900 cm?
matchboxes = 12 x 15 = 180 cmS. B BEs
Hence, the required area of the cloth for
16. A cuboidal water tank is 6 m long, 5 m wide covering the lampshade is 2200 el
anid 450 deep. How many litres of watet 19. Curved surface area of a ri ht.circular
can it hold? (I1m3=1000L) g
cylinder is 4.4 m2. If the radius of the base of
Sol. Volume of the cuboidal water tank the cylinder is 0.7 m, find its height.
N =6mX5mXx45m Sol. Radius of the base of a cylinder = 0.7 m
" =135m3 And curved surface area of the cylinder = 4.4 m?
% . Capacity of the cuboidal water tank in litres = 2nrh = 4.4
- = 135> 1000 = 2x Zx07xh =44
< = 135000 litres. 7 '
§ 17. A cuboidal vessel is 10 m long and 8 m wide. - _ 44x7
5= How high must it be made to hold 380 cubic T 9% 22%0.7 -
[o2]
& metres of a liquid? Hence, the required height of the cylinder is 1 m. 5
=S Sol. Here, volume of the liquid = 380 m3 20. A river 3 m deep and 40 m wide is flowing at o)
3 — Volume of the cuboidal vessel = 380 m3 the rate of 2 km per hour. How much water _;.Oc,
*2 N I b x h= 380 m3 will fall into the sea in a mfnute? g
‘: 10m X 8m X h = 380 m3 Sol. Here, breadth of the river = 40 m 3
X = B = a = Depth of the river = 3 m S
g - B 380 —475m and length per hour of the river = 2 km Q
2 10x8 2000 =
2 or length per minute of the river = Wm m
Hence, the required height is 4.75 m. j
18. You see the frame of a lampshade. It is to be Water flowi inute = 2000x 40x3 >
covered with a decorative cloth. The frame SERS ISR 60 =
has a base diameter of 20 cm — = 4000 m3. g
and height of 30 cm. Amargin N1 91 A conical pit of top diameter 3.5 m is 12 m =
})fl ;.5 cir:l is to tl’)le gtiven fo‘l" T deep. What is its capacity in kilolitres? -
olding it over the top an Bul. Heve diameter (dl = 35 >
bottom of the frame. Find how s Elere,distider |9 m =
much cloth is required for [— Radius (r) = 3.5 Zm %
covering the lampshade. ! 4 2 4 S
S
S

What will be the volume of a packet
containing 12 such boxes?

CBScE-MATHEMATICS

. Radius of the base = 10 cm
Height of the frame including folding margin of

Height (h) = 12 m
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