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Chapter 12- Surface Areas andVolumes




13 SURFACE AREAS AND VOLUMES

1.
2.
3.

Surface Areas and Volumes
Surface area of a solid is the sum of the areas of all its faces.
The space occupied by a solid object is the volume of that object.

If I, b, h denote respectively the length, breadth and height of a cuboid, then: Lateral
surface area or Area of four walls =2(€ + b) h

Total surface area = 2(€b + bh + h8) Volume =€ xb x h

Diagonal of a cuboid =

r
L]

Surface Area and Volume of Cuboid

A cuboid is the region covered by its six rectangular faces. The surface area of a cuboid
is equal to the sum of the areas of its six rectangular faces.

Surface area of the cuboid

Consider a cuboid whose dimensions are | x b x h, respectively.
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Cuboid with length |, breadth b and height h
The total surface area of the cuboid (TSA) = Sum of the areas of all its six faces
TSA (cuboid) =2(I x b) + 2(b x h) + 2(I x h) = 2(lb + bh + |h)

Lateral surface area (LSA) is the area of all the sides apart from the top and bottom
faces.

(1)



SURFACE AREAS AND VOLUMES

The lateral surface area of the cuboid = Area of face AEHD + Area of face BFGC + Area of
face ABFE + Area of face DHGC

LSA (cuboid) = 2(b x h) + 2(I x h) = 2h(l + b)
Length of diagonal of a cuboid =V(I? + b? + h?)
. If the length of each edge of a cube is 'a' units, then:
Lateral surface area = 4 x (edge)?
Total surface area = 6 x (edge)?
Volume = (edge)?

Diagonal of a cube =v/3 X edge

Surface Area and Volume of Cylinder

A cylinder is a solid shape that has two circular bases, connected with each other,
through a lateral surface. Thus, there are three faces, two circular and one lateral, of a
cylinder. Based on these dimensions, we can find the surface area and volume of a
cylinder.

Surface Area of Cylinder

Take a cylinder of base radius r and height h units. The curved surface of this cylinder, if
opened along the diameter (d = 2r) of the circular base can be transformed into a
rectangle of length 2mtr and height h units. Thus;

(2)
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Transformation of a Cylinder into a rectangle.

CSA of a cylinder of base radius r and height h=2nxrx h

TSA of a cylinder of base radius r and height h = 2t x r x h + area of two circular bases
=2nx r x h + 2mr?

=2nr (h+7r)

Volume of a Cylinder

Volume of a cylinder = Base area x height = (rir?) x h = nir’h

@
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Cylinder with height h and base radius r

5. If r and h respectively denote the radius of the base and the height of a right circular
cylinder, then: Area of each end or Base area = nr?

3)
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Area of curved surface or lateral surface area = perimeter of the base x height = 2nrh
Total surface area (including both ends) = 2mtrh + nr? + 2nr (h+ 1)

Volume = Area of the base x height = mr?h

6. If R and r respectively denote the external and internal radii of a right circular hollow
cylinder and h denotes its height, then:

Area of each end = mR? — nr?
Area of curved surface = 2m (R + 1r)h
Total surface area = (Area of curved surface) + 2(Area of each end)

=21 (R + r)h + (mR? — ir?)

N——1"

7. If r, h and | respectively denote the radius, height and slant height of a right circular
cone, then:

Slant height () =V h?+r?
Area of curved surface = nirf = mrvh?+r?

Total surface area = Area of curved surface + Area of base = nrf + r? = nr(£ + r)

(4)
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1
Volume = Enrzh

Right
angled
triangle

8. If ris the radius of a sphere, then:

9.

Surface area = mr?

4
Volume = 5711”3

If r is the radius-of a hemisphere, then:

Area of curved surface = 2mr?

' revolve

o

p—

Total surface Area = Area of curved surface + Area of base

= 2nr?+nr? = 3nr?

Volume = §nr3

(5)
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Surface Area of Combined Figures

Areas of complex figures can be broken down and analysed as simpler known shapes. By
finding the areas of these known shapes, we can find out the required area of the
unknown figure.

Example: 2 cubes each of volume 64 cm? are joined end to end. Find the surface area of
the resulting cuboid.

Length of each cube = 64*/3) = 4cm

Since these cubes are joined adjacently, they form a cuboid whose length | = 8 cm. But
height and breadth will remain the same =4 cm.

N\

4cm

4(:%\\l , .

~ — 4cm 4 cm

Combination of 2 equal cubes

~ The new surface area, TSA =2(lb +bh + Ih)
TSA=2(8x4+4x4+8x4)

=2(32 +16 +32)

=2 (80)

TSA = 160 cm?

Volume of Combined Solids

The volume of complex objects can be simplified by visualising them as a combination of
shapes of known solids.

(6)
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Example: A solid is in the shape of a cone standing on a hemisphere with both their radii
being equal to 3 cm and the height of the cone is equal to 5 cm.

This can be visualised as follows:

A

h=5cm

|«

b P
r=3cm
Volume of combined solids
V(solid) = V(Cone) + V(hemisphere)
V(solid) = (1/3)mr*h + (2/3)mr3
V(solid) = (1/3)m(9)(5) + (2/3)m(27)
V(solid) = 33t ecm?
Surface area and volume of Frustum of a cone

When a solid,is cut by a_plane, then another form of solids is formed. One such form of
solid is the frustum of a-cone, which-is formed when a.plane cuts'a cone parallelly to the
base of the cone. Let us discuss its surface area and volume here.

(7)
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Plane parallel Cone as two Frustum of
to base cuts separate parts a cone
the cone

Frustum of cone
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If a right circular cone is sliced by a plane parallel to its base, then the part with the two
circular bases is called a Frustum.

Frustum with radius r; and r2 and height h

CSA of frustum = 1t(r1 + r2)l, where | = V[h? + (r2 — r1)?]

TSA of the frustum is the CSA + the areas of the two circular faces = rt(r1 + r2)l + 1t(r1? + r2?)
Volume of a Frustum

The volume of a frustum of a cone =(1/3)rth(r1? + r2% + rir2)

(9)
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Class : 10th mathematics
Chapter- 13 : Surface Areas and Volumes

Curved Surface Are
CSA =nl(r, +1,)

where /=y % + (= ’2)2

? Sum of all of the E
ssurface areas of the:

L. faces of solid. :
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Quantity of 3-D space :
enclosed by a hollow/ closed solid.:

i
-
M
.
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Surface Area

Volume

Conversion of Surface Areas
Solids
and Volumes

Combination of
Solids

FUesEsEsEEEEEEEEREEEsEEEEsaEEEEEE
A copper rod — Diameter 1cm, length 8cm
converted into a wire of length 18m

Find the thickness of the wire.

A cone sliced The two parts Frustum of a cone
by a plane separated
parallel to base

Given — Inner diameter of the
Cylindrical glass = 5 cm
Height = 5 cm

2
1
Solution : Volume of the rod = 7t (7] x 8cm?,
=27 cm?®
Let, ris the radius of cross-section of the

wire, volume = 1 X2 X 1800 cm?

Total Surface Area Volume

Solution :— Apparent capacity
of the glass = nh
=3.14 2.5 x 2.5 x 5 cm?
= 98.125 cm?

1 3
TSA=m/(n+ )+ i +72): (V= ZTh(7 + 17 +rp) X2 X 1800 = 27 :
_ 1 :
= :

— :Find — Actual capacity of Cylindrical glass

Thickness = Diameter-of the cross-section

11 em = 0.07 cm
15

2
Volume of hemisphere = 3 e ,if ¥ =2.5cm
= 2x3.14x 2.5 em3 = 32.71 cm

Actual capacity = Apparent capacity
— Volume of hemisphere
=98.125 - 32.71
= 65.42 cm®

S NS NN NN NN NN NN NN NN NN NN NN NN NN NN EEENEEEEEEEEREE
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Important Questions

Multiple Choice questions-

1. If the surface areas of two spheres are in ratio 16 : 9, then their volumes will be in
the ratio:

(a) 27 : 64
(b) 64 : 27
(c)4:3
(d)3:4

2. A cylinder, a cone and a hemisphere are of equal base and have the same height.
What is the ratio of their volumes?

(@)3:1:2
(b)3:2:1
(€)1:2:3
(d)1:3:2

3. If the area of three adjacent faces of cuboid are X, Y and Z respectively, then the
volume of cuboid is:

(a) XYZ

(b) 3XYZ
(c) /xyz
(d)+/3xyz

4. The volumes of two spheres are in the ratio 27 : 8. The ratio of their curved surface
is:

(@)9:4
(b)4:9
(c)3:2

(d)2:3

(11)
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5. The ratio of the volumes of two spheres is 8 : 27. If r and R are the radii of spheres
respectively, then (R—r): ris:

(a)1:2
(b)1:3
(c)2:3
(d)4:9

6. The radii of two cylinders are in the ratio 2 : 3 and their heights are in the ratio 5 : 3.
The ratio of their volumes is:

(a) 27:20
(b) 20 : 27
(c)9:4
(d)4:9

7. If the radius of base of a right circular cylinder is halved, keeping the height same,
the ratio of the volume of the reduced cylinder to that of the original cylinder is:

(a)2:3

(b)3:4

(c)1:4

(d)4:1

8. If the volumes of a cube is 1728 cm?, the length of its edge is equal to:
(a) 7cm

(b) 12 cm

(c) 18 cm

(d) 19 cm

9. The volume (in cm3) of the largest right circular cone that can be cut off from a cube
of edge 4.2 cmiis: .

(a)9.7

(b) 72.6

(12)



13 SURFACE AREAS AND VOLUMES

(c) 58.2

(d)19.4

10. The circumference of the edge of hemispherical bowl is 132 cm. When 1t is taken

as %, the
(a) 2772
(b) 924
(c) 19404

(d) 9702

capacity of bowl in cm3 is:

Very Short Questions:

1.

What is the capacity of a cylindrical vessel with a hemispherical portion
raised upward at the bottom?

A solid cone of radius r and height h is placed over a solid cylinder having
same base radius and height as that of a cone. What is the total surface
area of the combined solid?

Two identical solid hemispheres of equal base radius r cm are struck
together along. their bases. What will be the total surface area of the
combination?

A solid ball is exactly fitted inside the cubical box of side a. What is the
volume of the ball?

If two cubes of edge 5 cm each are joined end to end, find the surface area
of the resulting cuboid.

A solid piece of iron in the form of a cuboid of dimension 49 cm x 33 cm x
24 cm is melted to form a solid sphere. Find the radius of sphere.

A mason constructs a wall of dimensions 270 cm x 300 cm x 350 cm with

(13)
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the bricks each of size 22.5 cm x 11.25 cm x 8.75 cm and it is assumed that
space is covered by the mortar. Find the number of bricks used to construct
the wall.

8. The radii of the ends of a frustum of a cone 40 cm high are 20 cm and 11
cm. Find its slant height.

9. Volume and surface area of a solid hemisphere are numerically equal. What
is the diameter of hemisphere?

10. A cone, a hemisphere and a cylinder stand.on.equal bases and have the
same height. What is the ratio of theirvolumes?

Short Questions :

1. Whatis the ratio of the volume of a cube to that of a sphere which will fit inside
it?

2. The slant height of the frustum of a cone is 5 cm. If the difference between the
radii of its two circular ends is 4 cm, find the height of the frustum.

3. Ifthe slant height of the frustum of a cone is 10 cm and. the perimeters of its
circular base are 18 cm and 28 cm respectively. What is the curved surface area
of the frustum?

4. The slant height of a frustum of a cone is 4 cm and the perimeters
(circumference) of its circular ends are 18 cm and 6 cm. Find the curved surface
area of the frustum.

5. Avesselisinthe form of a hollow hemisphere mounted by a hollow 7 cm
cylinder. The diameter of the hemisphere is 14 cm and the total height T of the
vessel is 13 cm. Find the inner surface area of the vessel.

6. Two cubes each of volume 64 cm? are joined end to end. Find the surface area
of the resulting cubaid.

7. A cubical block of side 7 cm is surmounted by a hemisphere. What is the
greatest diameter the hemisphere can have? Find the surface area of the solid.

8. The dimensions of a solid iron cuboid are 4.4 m x 2.6 m x 1.0 m. It is melted and
recast into a hollow cylindrical pipe of 30 cm inner radius and thickness 5 cm.
Find the length of the pipe.

9. Atoyisinthe form of a cone of radius 3.5 cm mounted on a hemisphere of

same radius. The total height of the toy is 15.5 cm. Find the total surface area of
the toy.

(14)
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10.

OR

A toy is in the form of a cone of radius 3.5 cm mounted on a hemisphere of
same radius on its circular face. The total height of the toy is 15.5 cm. Find the
total surface area of the toy.

A hemispherical depression is cut out from one face of a cubical wooden block
such that the diameter | of the hemisphere is equal to the edge of the cube.
Determine the surface area of the remaining solid.

Long Questions :

1.

A solid is in the shape of a cone standing on @ hemisphere with both their radii
being equal to 7 cm and the height of the cone is equal to its diameter. Find

the volume of the solid. (Use it = %)

A hemispherical tank, full of water, is emptied by a pipe at the rate of ? litres

per sec. How much time will it take to empty half the tank if the diameter of
the base of the tank is 3 m?

Water is flowing through a cylindrical pipe, of internal diameter 2 cm, into a
cylindrical tank of base radius 40 cm, at the rate of 0.4 m/s. Determine the rise
in level of water in the tank in half an hour.

150 spherical marbles, each of diameter 1.4 cm, are dropped in a cylindrical
vessel of diameter 7 cm containing some water, which are completely
immersed in water. Find the rise in the level of water in the vessel.

From a solid cylinder of height 2.8 cm and diameter 4.2 cm, a conical cavity of
the same height and same diameter is hollowed out. Find the total surface

area of the remaining solid. (Take it = %)

Case Study Questions:

1. Arp an ais studying in X standard. While helping her mother in kitchen, she saw rolling

pin made of steel and empty from inner side, with two small hemispherical ends as

shown in the figure.

(15)
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/ ~
Q 4.5 cm ),

<5 cm—»\ j(—S cm—»

<“—]12cm—>

i. Find the curved surface area of two identical cylindrical parts, if the diameter is
2.5cm and length of each part is 5cm.

a. 475cm?
b. 78.57cm?
c. 877cm?
d. 259.19cm?
ii. Find the volume of big cylindrical part.
190.93cm?
75cm?
77cm?
83.5cm?
iii. Volume of two hemispherical ends having diameter 2.5cm, is:
4.75cm?
8.18cm?
2.76cm?
75cm?
iv. Curved surface area of two hemispherical ends, is:
17.5cm?
7.9cm?
19.64cm?
15.5cm?

(16)
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v. Find the difference of volumes of bigger cylindrical part and total volume of the
two small hemispherical ends.

175.50cm?
182.75cm?
76.85cm?
96cm?

2. Isha's father brought an ice-cream brick, empty.cones and scoop to pour the ice-cream
into cones for all the family members. Dimensions of the ice-cream brick are (30 x 25 x
10)cm? and radius of hemi-spherical scoop is 3.5cm. Also, the radius and height of cone
are 3.5cm and 15cm respectively.

r"(
y i

v
’“"I(w)

G

<

.,d/ﬂ-,y. .

i. The quantity of ice-cream in the brick (in litres) is:
a. 3
b. 7.5
c. 2.5
d. 4.5
ii. Volume of hemispherical scoop is:
a. 40.6cm?
b. 2509cm?
c. 89.83cm?

d. 20cm?3

17)
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iii. Volume of a cone is:
a. 148cm?
b. 250.05cm?
c. 145.83cm?
d. 192.5cm3
iv. The minimum number of scoops required to fill one cone up to brim is:
a. 2
b. 3
c. 4
d. 5
v. The number of cones that can be filled up to brim using the whole brick is:
a. 15
b. 39
c. 40

d. 42

Assertion Reason Questions-

1.

Directions: In the following questions, a statement of assertion (A) is followed by a
statement of reason (R). Mark the correct choice as:

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R-are true and Rlis notithe correct explanation of A.
(c) A'is true but R is false.

(d) Both A and R is false.

Assertion: If diameter of a sphere is decreased by 25%, then its curved surface area is
decreased by 43.75%.

Reason: Curved surface area is increased when diameter decreases

2.

Directions: In the following questions, a statement of assertion (A) is followed by a
statement of reason (R). Mark the correct choice as:

(a) Both A and R are true and R is the correct explanation of A.

(18)
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(b) Both A and R are true and R is not the correct explanation of A.
(c) Alis true but R is false.
(d) Both A and R is false.

Assertion: The external dimensions of a wooden box are 18 cm, 10 cm and 6 cm

respectively and thickness of the wood is 15 mm, then the internal volume is 765

cm?.

Reason: If external dimensions of a rectangular box be |, b and h and the thickness of
its sides be x, then its internal volume is (I — 2x) (b — 2x) (h — 2x).

Answer Key-
Multiple Choice questions-

1. (b)64:27
2. (a)3:1:2
3. (c)/xyz
4. (a)9:4
5. (a)1:2
6. (b)20:27
7. (c)1:4
8. (b) 12 cm
9. (d)19.

10. (a) 2772

Very Short Answer:

1.

(19)
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-

Capacity of the given vessel

= capacity of cylinder — capacity of hemisphere

€

= mrh - ém'” = n—;{ﬁh - 2r)

The total surface area of the combined solid in Fig.

= curved surface area of cone + curved surface area of cylinder + area of the
base.

=nil+2mh+nl=m(l +2h +7) = mr(ﬁr"' +h* +2h +-r}

The resultant solid will be a sphere of radius r whose total surface area is 4nr2.

Diameter of the solid ball = edge of the cube = a

6

Volume of the ball = jin[r—l]ﬂ 3 e < Ly
3,12 3 8
Total length (I)=5+5=10cm
Breadth (b) =5 em; Height (h),=5-€m
Surface Area =2 (lb + bh + |h)
=2(10x5+5%x5+5x10) =2 x 125 =250 cm?

Volume of iron piece = Volume of the sphere formed

=49 %33 %24 =2

49% 33x24x3x7
4 %22

(20)
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r=21cm
7. Space occupied with bricks = % x volume of the wall
= £ x 270 x 300 x 350

7
Space occupied with bricks g% 270x 300 x 350

. Number of bricks = Volume of one brick = 99 EX 1125 %875 = 11,200

[ = \th? +(’] “ff}z

J40% +(20-11)* = 1600 +81 = V1681 =4] cm

9. Asperguestion

Volume of hemisphere = Surface area of hemisphere
= gnr2 =3nr? =, unitsr = 3 units.
10. Volume of a cone: Volume of a hemisphere: Volume of a cylinder

1
= qm'ﬂh = rh

3
1 2
. -~ 3 %X 35 3 —
= 3 ™ .Bn:r‘.'n:r (r=~h)
= 1:2:3

Short Answer :

1. Let edge of the cube be ‘a’.

Then, diameter of the sphere that will fit inside the-given cube =a

~. Volume of the cube : Volume of the sphere.

2. Letrand R be radii of the circular ends of the frustum of the cone.
Then,R—-r=4,1=5
We know, 1> = (R—r)? + h?

(21)
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=>52=4>+h%0rh?=25-16=9

=>h=3cm

Let r and R be the radii of the two circular ends of the frustum of the cone.
Then, 2nir = 18 and 2R = 28

_18
2n

Now, curved surface area of the frustum

928 9 14
2n 14 o

w(r + R)

= r and R

Il

9 14 o
M—+— | x10=23%x 10 =230 cm
m T

We have, slant height, | =4 cm

Let R and r be the radii of two circular ends respectively. Therefore, we have
=>2nR=18=mR =9

>2nr=6=mnr=3

= Curved surface area of the frustum = (1R + mr)l

=(9+3)x4=12x4=48 cm?

Here, radius of hemisphere = radius of cylinder=rcm =7 cm
and height of cylinder, h=(13-7)cm =6 cm

Now, inner surface area of the vessel

(22)
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= Curved surface area of the cylindrical part + Curved surface area of
hemispherical part = (2nrh + 2mr2) = 2nr (h + 1)

=2x%x7(6+7)

=2x22x%x13=572 cm?

4

-— 4 c—r-<— 4 cm—>»

Let the length of each edge of the cube of volume 64 cm3 be x cm.

Then, Volume = 64 cm?

= x° = 64
=>x?=43
=>X=4cm

4 cm The dimensions of cuboid so formed are
|=Length=(4+4)cm=8cm

b = Breadth =4 cm and h = Height =4 cm

~. Surface area of the cuboid =2 (lb + bh + Ih)
=2(8x4+4x4+8x4)

=2(32+16+32)

=160 cm?

The greatest diameter that a hemisphere can have =7 cm = |
Radius of the hemisphere (R) = % cm

=~ Surface area of the solid after surmounting hemisphere

= 612 — R? + 2nR? = 612 + IR?

(23)
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F
= 6(7)% + 22 P [E]

7 12
= 6xX49+ %xzxz
- 7 2 2

= 9294 + 385 = 3325cm°

8. Let the length of pipe by h m.
Volume of cuboid = 4.4 x 2.6 x 1 m?

Inner and outer radii of cylindrical pipe are 30 em, (30+5)cm =35cm

Volume of material used = I[:IDQ (35% —30%)x h m®
= — ¥ 65 x bh using a® - b* = a+ bia - b)
1002 [using ( ) ]
Now o2 X6bxbh=44x26
- 7% 4.4x2.6x100%100
L - 99 % 65 % b
= h=112m

—

12 ¢
15.5 cm

-

A B
3.5 cm
D

We have,
CD=15.5cmand OB=0D =3.5cm

Let r be the radius of the base of cone and h be the height of conical part of the
toy.

Then,r=0B=3.5cm

h=0C=CD-0D=(15.5-3.5)cm=12cm

(24)
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1= r* +h* =35 +12°

= /12.25 + 144 = /156.25 =12.5 cm

Also, radius of the hemisphere, r = 3.5 cm
Total surface area of the toy
= Surface area of cone + Surface area of hemisphere

29
=nrl + 2nr® = nr(l + 2r) = = X 3.5(125 +2 X 3.5)

292
= % 3.5 x 19.5 = 214.5 cm”

10. Here, we have
Edge of the cube = | = Diameter of the hemisphere
Therefore, radius of the hemisphere = é
. Surface area of the remaining solid after cutting out the hemispherical
LY LY
depression = 61° —’T{EJ + 2’1{5}

2 F
= 612+:¢><E=:-l—{24+1t)

Long Answer :
1. Radius,r=7cm
Height of cone, h =2(7) =14 cm
Volume of solid = Vol. of hemisphere + Volume of cone

M

14 cm

]
W 3= w3k
A
T
—
J
~
-+
n
e

x 2 x7x7(2(7) +14) P\

(25)
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HErE,r=%m

2,0 1,25 5 1 5 1

7 1t= J000 %7 ™ =3gg™ I+ 11t.= 1555 m
3 Vol. of hemispherical tank

Required time = Vol of pipe

2 7 2°2
= 1
280
= 22x9 280 - 990 secs.
7x8 1

= 16 mins. 30 secs.

Required time is lﬁ% mins.
3. Radius of tank, r1 =40 cm
Internal radius of cylindrical pipe, r2 = % =1lcm
Let the height of rises water, h1 =?
Length of water flow in 1 second =0.4 m
4
=—x100=40cm
10
~. Length of water flow in 30 minutes, h2
=40 x60x30=72,000cm
Volume of water in cylinder tank
= Volume of water flow from cylindrical pipe in half an hour

As mr?hy = nr,?h,
40 x40 x Jhy =1 %1 x/72)000

_ 72,000 _
I‘I-i = m =45cm

. Level of water in cylinder tank rises in half an hour, h1 =45 cm

(26)
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_ 14 _7
Radius of a marble, r = 2 1!] cm,

Radius of cylinder, R = E =3.5cm
No. of spherical marbles

_ Vol. of water rise in cylinder
Vol. of one marble (sphere)

7.7 }
112 2>-ch
4 7. 7 7
ﬁxnxﬁxﬁxﬁ

| Vol. of cylinder = m’zh
Vul of sphere = —-trs

4 ? 7 '.?
3 10 1IZI 10
S0x2x2x4x7 56

h= 5% 70%i0 ~ ~ 10 ™

Rise in water level, h = % = 5.6 cm

150

H

- %x xh =150 x

Given: r = % =21 cm, h=128cm

I =P = J21)7 +(28)

= J4.41+784 =/12.25
= 3.5cm
T.S. area of the remaining solid
= CS. ar. of cyl. + area of base + C.S. ar. of cone
= 2nrh + mr? + murl
=nr(2h + r + ])

2 x21 (56 + 21+ 3.5)

22 x 0.3(11.2)
= 73.92 cm?

Case Study Answer:

1. Answer:

(27)



SURFACE AREAS AND VOLUMES

i. (b) 78.57cm?
Solution:

Curved surface area of two identical cylindrical parts,
=2x2mth=2x2x 2 x 22 x5

— 78.5Tcm?
ii. (a) 190.93cm?

Solution:

Volume of big cylindrical part = ﬂTgh

22 4.5 4.5 3
= = K 5 bt 3 % 12190.93cm

iii. (b) 8.18cm?
Solution:

Volumeoftwo hemispherical ends = 2 x %ﬂl‘?’

22 22 2.5v3 3
= 535 X 2= X (T) — 8.18cm

iv. (c) 19.64cm?
Solution:

Curved surface area of two hemispherical ends,

=2x2m? =2 x2x £ x £ x 2 = 19.64cm?

v. (b) 182.75cm?

Solution:

Difference of volume of bigger cylinderto twc small hemispherical ends = 190,95 - 8.18 = 182. 75cm?

2. Answer:

(28)
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i (b) 7.5

Solution:

Quantity of ice-cream in the brick = volume of the brick = (30 x 25 x 1[:}cm3 = 7500cm?

= D81 [ 1l =1000cm?

1000
= 7.5l
ii. (¢) 89.83cm?
Solution:
Volume of hemispherical scoop = % E

= 2 x 2 x (3.5)% = 1805 — 89.83cm*

iii. (d) 192.5cm?3

Solution:

Volume of cone = %?Tl‘gh

=+ x 2 x 3.5 x 3.5 x 15 = 422 = 192 5cm*
v. (a) 2

Solution:

Number of scocops required to fill ocne cone

. Volumeofacone _ 1925 —

~ Volume ofascoop =~ 89.83 214~ 2
v. (b) 39

Solution:

Number of cones that can be filled using the,

Whole brick = Volume of brick

Volume of | cone

7500 ~
= 10995 — 38.960 ~ 39

Assertion Reason Answer-

(c) Alis true but R is false.
(a) Both A and R are true and R is the correct explanation of A.

(29)
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Why Artham Resource Material?

Resource materials for teachers and students are essential tools for effective teaching
and learning. They provide valuable information, guidance, and support to both teachers
and students, making the teaching and learning process more efficient and productive.

For teachers, Artham resource materials include lesson plans, instructional guides,
assessment tools, professional development materials, and teaching aids. These
materials are well researched and created according to 2023-24 NEP and NCERT
guidelines.

For students, resource materials can include textbooks, study guides, homework
assignments, reference books, online learning platforms, and educational videos. These
materials can be obtained from school libraries, educational publishers, online
resources, and teachers.

Both teachers and students can also benefit from Artham educational resources which
are free and openly licensed educational materials that can be used and shared for
teaching and learning. Artham resource material include textbooks, courses, lesson
plans, and multimedia resources that are available online.

In summary, resource materials are critical components of effective teaching and
learning. They provide a wealth of information and support that can enhance the quality
of education and help students achieve academic success.

Teachers and students can also purchase these resources from the links provided with
every resource.
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e Click to Join Nageen ICSE Class 2 Channel

e Click to Join Nageen ICSE Class 3 Channel

e Click to Join Nageen ICSE Class 4 Channel

e Click to Join Nageen ICSE Class 5 Channel

e Click to Join Nageen ICSE Class 6 Channel

e Click to Join Nageen ICSE Class 7 Channel

e Click to Join Nageen ICSE Class 8 Channel

e Click to Join Nageen ICSE Class 9 Channel

e Click to Join Nageen ICSE Class 10 Channel

e Click to Join Nageen ICSE Class 11 (Science) Channel

e Click to Join Nageen ICSE Class 11 (Commerce) Channel
e Click to Join Nageen ICSE Class 11 (Humanities) Channel
e Click to Join Nageen ICSE Class 12 (Science) Channel

e Click to Join Nageen ICSE Class 12 (Commerce) Channel
e Click to Join Nageen ICSE Class 12 (Humanities) Channel
e Click to Join JEE/NEET Channel

e Click to Join CUET Channel

e Click to Join NDA, OLYMPIAD, NTSE Channel
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https://t.me/+3gpYRYHytdAwZTA1
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https://t.me/+zcMxuVU2FcE4MDRl
https://t.me/+cL8MerYPDAZjNGRl
https://t.me/+YKRaIYRnfxdmZjY1
https://t.me/+3QP79uDtCH03MzVl
https://t.me/+BsD9-ZGeTOhjMTU9
https://t.me/+c6gIhL5W-j4xOWFl
https://t.me/+ryvOwRSWqMRjMzE1
https://t.me/+QUNwlIN_djY2ZDc1
https://t.me/+7szwO1pTJyMxMDll
https://t.me/+1zBkwh58t2M5ZGVl
https://t.me/+KLE1WP2gukk1NDVl
https://t.me/+kF3COaajXCNiZDRl
https://t.me/+RrgXp2JPcMpiM2E1
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SCHOOL OF EDUCATORS

You will get Pre- Board Papers PDF, Word file, PPT, Lesson Plan, Worksheet, practical tips and Viva

questions , reference books , smart content , curriculum, syllabus , marking scheme , toppers answer

scripts , revised exam pattern , revised syllabus, Blue Print etc. here .Join Your Subject WhatsApp

Group.
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https://schoolofeducators.com/class8
https://schoolofeducators.com/class7
https://schoolofeducators.com/class6
https://schoolofeducators.com/class9
https://schoolofeducators.com/class11com
https://schoolofeducators.com/class11sci
https://schoolofeducators.com/class10
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https://schoolofeducators.com/class12com
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Subject Wise Groups Secondary and Senior Secondary

Secondary Groups (IX & X)

SST Mathematics Science English

Click to Join Click to Join

Click to Join Click to Join

Hindi Information Techonology (402)

Click to Join Click to Join

Senior Secondary Groups (XI & XII)

Physics Chemistry English Mathematics
Click to Join

Click to Join Click to Join

Click to Join

Biology Accountancy Economics BST

Click to Join Click to Join

Click to Join Click to Join

History

Geography Sociology Hindi Elective

Click to Join Click to Join Click to Join

Click to Join

Hindi Core Home Science Sanskrit Psychology
Click to Join

Click to Join Click to Join

Click to Join

Political Science Painting Vocal Music Comp. Science

Click to Join

Click to Join Click to Join

Click to Join

IP Physical Education App. Mathematics

IIT /NEET
Click to Join

Click to Join Click to Join

Click to Join

Leagal Studies SOE CBSE Principals (Group for Principals Only)

Click to Join

Click to Join

Teachers Jobs

Click to Join



https://schoolofeducators.com/ssphy
https://schoolofeducators.com/sec.eng
https://schoolofeducators.com/sec.sci
https://schoolofeducators.com/sec.maths
https://schoolofeducators.com/sec.sst
https://schoolofeducators.com/sschemistry
https://schoolofeducators.com/sspolsci
https://schoolofeducators.com/sec.IT
https://schoolofeducators.com/sec.hin
https://schoolofeducators.com/sshindicore
https://schoolofeducators.com/sssanskrit
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https://schoolofeducators.com/sssociolgy
https://schoolofeducators.com/ssHistory
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https://schoolofeducators.com/ssmaths
https://schoolofeducators.com/ssenglish
https://schoolofeducators.com/sscomsci
https://schoolofeducators.com/ssvocalmusic
https://schoolofeducators.com/physicaledu
https://schoolofeducators.com/iitneet
https://schoolofeducators.com/sspainting
https://schoolofeducators.com/sspsychology
https://schoolofeducators.com/appmathematics
http://schoolofeducators.com/ssIP
https://schoolofeducators.com/ssIP
https://schoolofeducators.com/LegalStudies
https://chat.whatsapp.com/J5pNqV6MvJ7KGz4Yes4MLI
https://schoolofeducators.com/teachersjobs

Rules & Regulations of the Group

1. No introduction

2. No Good Morning/Any wish type message
3.No personal Chats & Messages

4. No Spam

5. You can also ask your difficulties here.

Just get learning resources & post learning resources.
Helpline number only WhatsApp: +91-95208-77777
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ANIMATED VIDEOS FOR CLASS 10
(Subject: Mathematics in English Language)

Area Related to Circles

Arithmetic Progressions

Circles

Coordinate Geometry

Constructions (peleted 2023-24)

Pair of Linear Equations in Two Variables
Polynomials

Probability

Quadratic Equations

Real Numbers |

Real Numbers Il

Some Applications of Trigonometry
Statistics

Surface Areas and Volumes
Triangles

Trigonometric Identities
Trigonometric Ratios

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video
Click here to view animated video
Click here to view animated video
Click here to view animated video
Click here to view animated video

ANIMATED VIDEOS FOR CLASS 10
Subject: Science (Physics in English Language)

: Electricity

: Human Eye and Colorful World

: Light Reflection and Refraction |

: Light Reflection and Refraction Il

: Magnetics Effects of Electric Current
: Sources of Energy (peleted 2023-24)

Click here to view animated video
Click here to view animated video
Click here to view animated video
Click here to view animated video
Click here to view animated video
Click here to view animated video



https://youtu.be/jUBXaWEOC7w
https://youtu.be/6QOiCNiGhqY
https://youtu.be/oqK-1b3nbKM
https://youtu.be/xLAXxQrWXQU
https://youtu.be/6UKGecvedS8
https://youtu.be/ZxHMZRvNjno
https://youtu.be/hyc8kiec-64
https://youtu.be/sUe9w3rLt3I
https://youtu.be/MPKJAJjPwOw
https://youtu.be/MPKJAJjPwOw
https://youtu.be/5WlgnXIAztk
https://youtu.be/BC_Bh-Y6chA
https://youtu.be/9zmpw1_L8Mk
https://youtu.be/S2sco5YEypc
https://youtu.be/9SkfIzq7na0
https://youtu.be/Ja5foaIvjWU
https://youtu.be/gYm3EhzsV1M
https://youtu.be/D3CfXLmjOh8
https://youtu.be/tsHsSiD4Mak
https://youtu.be/bIRqjdJ-lKA
https://youtu.be/oaeuq3VAmz0
https://youtu.be/en2UiQVD9wU
https://youtu.be/DNzHFntSkUk
https://youtu.be/DxlbciOw94Y

ANIMATED VIDEOS FOR CLASS 10
Subject: Science (Chemistry in English Language)

Chapter: Acids, Bases and Salts Click here to view animated video
Chapter: Carbon and its compounds Click here to view animated video
Chapter: Chemical Reactions and Equations Click here to view animated video
Chapter: Metals and Non Metals Click here to view animated video

Chapter: Periodic Classification of Elements (peieted 202324 Click here to view animated video

ANIMATED VIDEOS FOR CLASS 10
Subject: Science (Biology in English Language)

Chapter: Control and Coordination I Click here to view animated video
Chapter: Heredity (and Evolution Deleted 2023-24)| Click here to view animated video
Chapter: Heredity (and Evolution Deleted 2023-24) || Click here to view animated video
Chapter: How Do Organisms Reproduce | Click here to view animated video
Chapter: How Do Organisms Reproduce Il Click here to view animated video
Chapter: How Do Organisms Reproduce Il Click here to view animated video
Chapter: How Do Organisms Reproduce |V Click here to view animated video
Chapter: Life Processes Excretion (peieted2023-24) Click here to view animated video
Chapter: Our Environment Click here to view animated video

Chapter: Life Processes Transportation (eeted202329)  Click here to view animated video
Chapter: Management of Natural Resources (oeeted2023-20)Click here to view animated video
Chapter: Life Processes Transportation (peieted 2023-2) Click here to view animated video

Chapter: Chapter Life Processes | Click here to view animated video
Chapter: Chapter Life Processes Il Click here to view animated video
Chapter: Control and Coordination Click here to view animated video

ANIMATED VIDEOS FOR CLASS 10
Subject: Social Science in English Language



https://youtu.be/fYF_6CXPcA8
https://youtu.be/FMhJaQbSSNQ
https://youtu.be/sA_7dFHjj38
https://youtu.be/bSi-qOcXiuk
https://youtu.be/KsHBuvnkPuM
https://youtu.be/0gQE07gfsw0
https://youtu.be/EN_oPT_YR7g
https://youtu.be/rWVBq1YKtLI
https://youtu.be/_ncSaJ1iZy4
https://youtu.be/oTF9JfYJRJg
https://youtu.be/mfLl3p45ftU
How%20Do%20Organisms%20Reproduce%20IV
https://youtu.be/bc7LrKPGFaI
https://youtu.be/0QrLctnZT8E
https://youtu.be/jdDVi6_iSZI
https://youtu.be/_QwsgCMRj3M
https://youtu.be/ok07a4Uwi7c
https://youtu.be/G19POctuNcw
https://youtu.be/KZhfLMkoPrM
https://youtu.be/tfJw--5hutY
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Forest and Wildlife

Federalism

Emancipation of Asia (vefeted2023-24)
Emancipation of Africa (peieted202324)
Development

Democra CY (Deleted 2023-24)
Democracy and Diversity (peteted 2023-24)
Consumer Rights

Agriculture

Challenges Democracy (Deleted 2023-24)
Sectors of the Indian Economy
Resources

Resources and Development
Print Culture and the Modern World
Practical Geography (peieted 2023-24)
Outcomes of Democracy
Political Parties

Nationalism in India

Minerals and Energy Resources
Manufacturing Industries

Life Lines of National Economy
Inflation (peleted 2023-24)

Globalization

Gender, Religion and Caste
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ANIMATED VIDEOS FOR CLASS 10
(Subject: Mathematics in Hindi Language)

Area Related to Circles
Arithmetic Progressions
Circles

Coordinate Geometry
Constructions (peleted 2023-24)

Pair of Linear Equations in Two Variables

Polynomials
Probability

Chapter: Quadratic Equations
Chapter: Real Numbers |
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Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video
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https://youtu.be/ZZZk6PLS0fQ
https://youtu.be/OOaVLRlmmJs
https://youtu.be/KMUMt-0TFyE
https://youtu.be/Dcjx6MPYAJs
https://youtu.be/CL8gCOS58oY
https://youtu.be/gd-dh6aJzG4
https://youtu.be/AeEvMwp6qvc
https://youtu.be/n1ree85T9j4
https://youtu.be/NK00Ie9aXE8
https://youtu.be/MN6r3boJpdE
https://youtu.be/6eGO1Ce9_CY
https://youtu.be/7nWT74trjOE
https://youtu.be/mX8EUoNyks4
https://youtu.be/kIeJx95nDmo
https://youtu.be/fSR_L3N9X8I
https://youtu.be/TAhO37Hezn0
https://youtu.be/cOrYpqEVGhM
https://youtu.be/OOneExQCsFU
https://youtu.be/kaymmfnT43A
https://youtu.be/vB9BGA3QgnE
https://youtu.be/4Wr34-OjZyw
https://youtu.be/5qNCuZQ3sGo
https://youtu.be/llI1U7sgInc
https://youtu.be/McnFJ0Gcyn4
https://youtu.be/Ab2lxhtgd4o
https://youtu.be/jUBXaWEOC7w
https://youtu.be/S9n43uZCTmU
https://youtu.be/6QOiCNiGhqY
https://youtu.be/6QOiCNiGhqY
https://youtu.be/oqK-1b3nbKM
https://youtu.be/oqK-1b3nbKM
https://youtu.be/xLAXxQrWXQU
https://youtu.be/2nzv4hib38E
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https://youtu.be/hyc8kiec-64
https://youtu.be/sUe9w3rLt3I
https://youtu.be/U63oEY123ys
https://youtu.be/MPKJAJjPwOw
https://youtu.be/MPKJAJjPwOw
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: Statistics

: Surface Areas and Volumes
: Triangles

: Trigonometric Identities

: Trigonometric Ratios

: Triangles — 1
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Click here to view animated video
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Click here to view animated video

Click here to view animated video

Click here to view animated video

ANIMATED VIDEOS FOR CLASS 10
Subject: Science (Physics in Hindi Language)

: Electricity

: Human Eye and Colorful World

: Light Reflection and Refraction |
: Light Reflection and Refraction Il

: Magnetics Effects of Electric Current

: Sources of Energy (peleted 2023-24)

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

ANIMATED VIDEOS FOR CLASS 10
Subject: Science (Chemistry in Hindi Language)

: Acids, Bases and Salts
: Carbon and its compounds

: Chemical Reactions and Equations

: Metals and Non Metals

Click here to view animated video

Click here to view animated video

Click here to view animated video

Click here to view animated video

: Periodic Classification of Elements (peketed 202324 Click here to view animated video
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https://youtu.be/jUBXaWEOC7w
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https://youtu.be/Iq6zfMplNfk
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https://youtu.be/tsHsSiD4Mak
https://youtu.be/tsHsSiD4Mak
https://youtu.be/bIRqjdJ-lKA
https://youtu.be/VV2XjuHDM-8
https://youtu.be/yD1jnGPzvCE
https://youtu.be/flHSbmnzkBQ
https://youtu.be/NfTaRMvDToo
https://youtu.be/DxlbciOw94Y
https://youtu.be/Re1oSlbEOqU
https://youtu.be/fYF_6CXPcA8
https://youtu.be/IewbB_q8z78
https://youtu.be/FMhJaQbSSNQ
https://youtu.be/FMhJaQbSSNQ
https://youtu.be/sA_7dFHjj38
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ANIMATED VIDEOS FOR CLASS 10
Subject: Science (Biology in Hindi Language)

Control and Coordination Il Click here to view animated video
Heredity (and Evolution Deleted 2023-24)I Click here to view animated video
Heredity (and Evolution Deleted 2023-24) || Click here to view animated video
How Do Organisms Reproduce | Click here to view animated video
How Do Organisms Reproduce |l Click here to view animated video
How Do Organisms Reproduce |l Click here to view animated video
How Do Organisms Reproduce IV Click here to view animated video
Life Processes Excretion (peieted 2023-24) Click here to view animated video
Our Environment Click here to view animated video
Management of Natural Resources (veeted2023-20) Click here to view animated video

Life Processes Transportation (peetd2023249  Click here to view animated video
Chapter Life Processes | Click here to view animated video
Chapter Life Processes Il Click here to view animated video

Control and Coordination Click here to view animated video



https://youtu.be/nzEEguAWChs
https://youtu.be/0gQE07gfsw0
https://youtu.be/hjeUA0ha078
https://youtu.be/EN_oPT_YR7g
https://youtu.be/bQw2nnQ3eUY
https://youtu.be/rWVBq1YKtLI
https://youtu.be/ae5RZoa0Ga4
https://youtu.be/_ncSaJ1iZy4
https://youtu.be/_ncSaJ1iZy4
https://youtu.be/oTF9JfYJRJg
https://youtu.be/oTF9JfYJRJg
https://youtu.be/mfLl3p45ftU
https://youtu.be/mfLl3p45ftU
https://youtu.be/9Axmuunk62k
https://youtu.be/bc7LrKPGFaI
https://youtu.be/bc7LrKPGFaI
https://youtu.be/jdDVi6_iSZI
https://youtu.be/_QwsgCMRj3M
https://youtu.be/_QwsgCMRj3M
https://youtu.be/vWQEoKRs0Ow
https://youtu.be/ok07a4Uwi7c
https://youtu.be/ok07a4Uwi7c
https://youtu.be/G19POctuNcw
https://youtu.be/G19POctuNcw
https://youtu.be/KZhfLMkoPrM
https://youtu.be/KZhfLMkoPrM

Why Artham Resource Material?

Resource materials for teachers and students are essential tools for effective teaching
and learning. They provide valuable information, guidance, and support to both teachers
and students, making the teaching and learning process more efficient and productive.

For teachers, Artham resource materials include lesson plans, instructional guides,
assessment tools, professional development materials, and teaching aids. These
materials are well researched and created according to 2023-24 NEP and NCERT
guidelines.

For students, resource materials can include textbooks, study guides, homework
assignments, reference books, online learning platforms, and educational videos. These
materials can be obtained from school libraries, educational publishers, online
resources, and teachers.

Both teachers and students can also benefit from Artham educational resources which
are free and openly licensed educational materials that can be used and shared for
teaching and learning. Artham resource material include textbooks, courses, lesson
plans, and multimedia resources that are available online.

In summary, resource materials are critical components of effective teaching and
learning. They provide a wealth of information and support that can enhance the quality
of education and help students achieve academic success.

Teachers and students can also purchase these resources from the links provided with
every resource.

JOIN TELEGRAM GROUP/CHANNELS FOR
CLASS WISE HIGH QUALITY RESOURCE
MATERIAL

SOE CBSE Groups

e Click to Join CBSE Group...All classes

e Click to Join SOE CBSE Kindergarten Group

e Click to Join SOE CBSE Class 1 Group

e Click to Join SOE CBSE Class 2 Group

e Click to Join SOE CBSE Class 3 Group

e Click to Join SOE CBSE Class 4 Group

e Click to Join SOE CBSE Class 5 Group

e Click to Join SOE CBSE Class 6 Group

e Click to Join SOE CBSE Class 7 Group

e Click to Join SOE CBSE Class 8 Group

e Click to Join SOE CBSE Class 9 Group

e Click to Join SOE CBSE Class 10 Group

e Click to Join SOE CBSE Class 11 (Science) Group

e Click to Join SOE CBSE Class 11 (Commerce) Group
e Click to Join SOE CBSE Class 11 (Humanities) Group
e Click to Join SOE CBSE Class 12 (Science) Group

e Click to Join SOE CBSE Class 12(Commerce) Group



https://t.me/+v_DXsvJOGAhlY2E1
https://t.me/+daL2Bp4hxswwMDg1
https://t.me/+Qu2qKp8ux1AxNzc1
https://t.me/+AxHiZ33YauFhMDk1
https://t.me/+Drjv8OFJUV01OTY9
https://t.me/+eWRKEzc74pZkMmE1
https://t.me/+wxYHzJUewPhlNzk1
https://t.me/+2bRJpblqmRQ4M2Y1
https://t.me/+sjH1NC-uEv1mM2U1
https://t.me/+QBk6XWpPCgs1MDVl
https://t.me/+Z_wDKhrPf6UzM2Zl
https://t.me/+gGvkA1i9nj1lNzFl
https://t.me/+I-gyy-b8LNE4Y2U9
https://t.me/+dAi83Mpi2b1iZmNl
https://t.me/+3Npb9d1wKOg3MmE1
https://t.me/+z0kGDPFDoR9kOTU1
https://t.me/+hyRDsRC-pRNhYmQ1

e Click to Join SOE CBSE Class 12 (Humanities) Group

e Click to Join SOE JEE/NEET Group

e Click to Join SOE CUET Group

e Click to Join SOE NDA, OLYMPIAD, NTSE Group

e Click to Join SOE School Principal Professional Development Group

e Click to Join SOE School Teacher Professional Development Group

e Click to Join SOE CBSE Project File Group for Class 9th to 12th All Subjects

SOE ICSE Groups

e Click to Join SOE ICSE Kindergarten Group

e Click to Join SOE ICSE Class 1 Group

e Click to Join SOE ICSE Class 2 Group

e Click to Join SOE ICSE Class 3 Group

e Click to Join SOE ICSE Class 4 Group

e Click to Join SOE ICSE Class 5 Group

e Click to Join SOE ICSE Class 6 Group

e Click to Join SOE ICSE Class 7 Group

e Click to Join SOE ICSE Class 8 Group

e Click to Join SOE ICSE Class 9 Group

e Click to Join SOE ICSE Class 10 Group

e Click to Join SOE ICSE Class 11 (Science) Group

e Click to Join SOE ICSE Class 11 (Commerce) Group
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