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13. SURFACE AREAS AND VOLUMES

IMPORTANT TERMS, DEFINITIONS AND RESULTS

l Surface area of a cuboid of dimensions l × b × h is
2(lb + bh + hl).

l Lateral surface area of a cuboid of dimensions
l × b × h is 2h (l + b).

l Surface area of a cube of edge a is 6a2.
l Lateral surface area of a cube of edge a is 4a2.
l Length of the diagonal of a cuboid of dimensions

l × b × h is l b h2 2 2+ + .

l Length of the diagonal of a cube of edge a is a 3 .
l Curved surface area of a cylinder of base radius r

and height h is 2πrh.
l Total surface area of a cylinder of base radius r and

height h is 2πrh + 2πr2 = 2πr(r + h).
l Curved surface area of a cone of base radius r and

slant height l is πrl.
l l2 = r2 + h2, where l, r and h are slant height, base

radius and height of the cone.
l Total surface area of a cone of base radius, r and

slant height l is πr(l + r).

l Surface area of a sphere of radius r is 4πr2.
l Curved surface area of a hemisphere of radius r is

2πr2.
l Total surface area of a hemisphere of radius r is

3πr2.
l The volume of an object is the measure of the

space it occupies.
l The capacity of an object is the volume of

substance its interior can accommodate.
l Volume of a cuboid of dimensions, l × b × h is lbh

cubic units.
l Volume of a cube of edge a is a3 cubic units.
l Volume of a right circular cylinder of base radius

r and height h = area of base × height = πr2h.
l Volume of a right circular  cone of base radius r

and height h is 
1

3
πr2h.

l Volume of a sphere of radius r is 4

3
πr3.

l Volume of a hemisphere of radius r is 
2

3
πr3.

1. The radius of a sphere and the edge of a cube are
equal. The ratio of their volumes is :
(a) 4π : 3 (b) 4 : 3 (c) 3 : 4 (d) 4π : 1

2. 27 solid iron spheres each of radius r, are melted to
form a new sphere. The radius of the new sphere
is :
(a) 2r (b) 3r (c) 4r (d) 7r

3. The diameters of two cones are equal. If their slant
heights are in the ratio 7 : 8, then the ratio of their
curved surface areas will be :
(a) 2 : 3 (b) 5 : 6 (c) 4 : 5 (d) 7 : 8

4. The radii of two right circular cylinders are in the
ratio of 4 : 5 and their heights are in the ratio 2 : 3.
The ratio of their curved surface areas is equal to :
(a) 8 : 15 (b) 36 : 81 (c) 2 : 3 (d) 16 : 25

5. The radius of a wire is decreased to one third. If the
volume remains the same, its length will increase
by :
(a) 2 times (b) 3 times (c) 6 times (d) 9 times

SUMMATIVE ASSESSMENT

MULTIPLE CHOICE QUESTIONS [1 Mark]

A. Important Questions
6. The volumes of two spheres are in the ratio 64 : 27.

The ratio of their radii is equal to :
(a) 4 : 3 (b) 3 : 4 (c) 16 : 9 (d) 16 : 27

7. How many bricks, each measuring 50 cm × 25 cm
× 12 cm, will be needed to build a wall measuring
16 m × 12 m × 45 cm ?
(a) 4860 (b) 5760 (c) 6320 (d) 8120

8. The radius and height of a cylindrical box, without
lid, are r and h respectively. The total outer surface
area of the box is :
(a) π h (2r + h) (b) π r (h + 2r)
(c) π r (2h + r) (d) π (2h + r)

9. If the slant height of a cone is double its base radius,
then volume of the cone is :

(a)
1
3

π (radius)3 (b) 3 π (radius)3

(c) π (radius)3 (d) 2 π (radius)3
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10. A cuboid has 12 edges. The combined length of all

12 edges of the cuboid is equal to :

(a) length + breadth + height

(b) 4 × length × breadth × height

(c) 4 × (length + breadth + height)

(d) 3 × (length + breadth + height)

11. The area of the iron sheet required to prepare a

cone without base of height 3 cm with radius

4 cm is :

(a)
440

7
 cm2 (b) 400 cm2

(c)
400

7
 cm2 (d)

7

440
 cm2

12. Curved surface area of a right circular cylinder is

8.8 m2. If the radius of the base of the cylinder is

1.4 m, its height is equal to :

(a) 10 m (b) 100 m (c) 0.1 m (d) 1 m

13. The height (h) of a cone is equal to its base diameter

(2 r). The slant height of the cone is :

(a) 2 2r h+ (b) r 5

(c) h 5 (d) rh 5

14. The curved surface area of a cone of slant height

2

x
 is rxπ . The area of its base is :

(a) πr2 (b) 4πx2 (c) πx2 (d) 4πr2

15. The volume of the largest cone which can be cut

from a cube of edge a is :

(a)

2
π

12

a
(b)

3
π

3

a
(c) πa3 (d)

3
π

12

a

16. If the volume of a cube is 3 3 a3, then surface area

of the cube is :

(a) 6a2 (b) 3 a2 (c) 18a2    (d) 18 3 a2

17. The lateral surface area of a cube is 256 m2. The

volume of the cube is :

(a) 512 m3 (b) 64 m3 (c) 216 m3 (d) 256 m3

18. The number of planks of dimensions (4 m × 5 m

× 2 m) that  can be stored in a pit which is 40 m

long, 12 m wide and 160 m deep is :

(a) 1900 (b) 1920 (c) 1800 (d) 1840

19. The length of the longest pole that can be put in a

room of dimensions (10 m × 10 m × 5 m), is :

(a) 15 m (b) 16 m (c) 10 m (d) 12 m

20. In a cylinder, if radius is halved and height is

doubled, the volume will be :

(a) same (b) doubled

(c) halved (d) four times

21. The radius of a sphere is 2r, then its volume will be :

(a)
4

3
πr3 (b) 4πr3 (c)

3
8

3

rπ
(d)

32

3
πr3

22. The total surface area of a cube is 96 cm2. The volume

of the cube is :

(a) 8 cm3 (b) 512 cm3 (c) 64 cm3 (d) 27 cm3

23. A 4 cm cube is cut into 1 cm cubes. The total surface

area of all the small cubes is :

(a) 64 cm2 (b) 24 cm2

(c) 300 cm2 (d) 384 cm2

24. The area of three adjacent faces of a cuboid are x, y

and z sq units. If its volume is v cubic units, then :

(a) v2 = xyz (b) v = x2y2z2

(c) v = 
xy

z
(d) none of these

25. If the radius of a wire is decreased to one-fourth of

its original and its volume remains same, then how

many times will the new length become of its origi-

nal length ?

(a) 4 times (b) 8 times

(c) 16 times (d) 20 times

26. The circumference of the base of a cylinder is

44 cm and its height is 8 cm. The volume of the

cylinder is :

(a) 1322 cm3 (b)  1200 cm3

(c) 1232 cm3 (d) 1321 cm3

27. Five cubes each of edge 1 cm are joined face to

face. The surface area of the cuboid thus formed

is :

(a) 5 cm2 (b)  10 cm2 (c) 11 cm2 (d) 22 cm2

28. If  the radius of a cone is increased by 100% and

height is decreased by 50%, then the volume of the

new cone is ................. the volume of the original

cone.

(a) twice (b)  thrice

(c) half (d) unchanged

29. Two cubes each of edge 5 cm are joined face to

face. The surface area of the cuboid thus formed is

equal to :

(a) 200 cm2 (b)  250 cm2

(c) 360 cm2 (d) 280 cm2

30. If the radius of a sphere is increased by 5 cm, then

its surface area increases by 704 cm2. The radius of

the sphere before the increase was :

(a) 2.1 cm (b)  3.1 cm (c) 4.1 cm (d) 5.1 cm

31. A heap of wheat is in the form of a cone whose

radius is 3 m and slant height is 7 m. The heap is to

be covered by canvas to protect it from rain. The

area of canvas required is :

(a) 50 m2 (b)  60 m2 (c) 66 π m2 (d) 66 m2

32. A rectangular sheet of paper 22 cm × 15 cm is rolled
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along its length to form a hollow cylinder. The ra-

dius of the cylinder is :

(a) 7 cm (b)  15 cm (c) 11 cm (d) 3.5 cm

33. A cylinder and a cone have the same base radius. If

their volumes are equal, then ratio of their heights

is :

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

34. The volume of a cylinder is 567π cm3 and its height

is 7 cm. Its total surface area is :

(a) 280π cm2 (b) 288π cm2

(c) 340π cm2 (d) 480π cm2

35. The thickness of a hollow cylinder is 1 cm. It is

7 cm long and its inner radius is 3 cm. The volume

of the wood required to make the cylinder is :

(a) 154π cm3 (b)  514cm3

(c) 154cm3 (d) 145π cm3

36. The base radii of two cylinders are in the ratio 2 : 3

and their heights are in the ratio 3 : 2. The ratio of

their volumes is :

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

37. The total surface area of a cone whose radius is 
2

r

and slant height 2l is :

(a) 2πr (l + r) (b)  πr 
4

r
l

 +  

(c) πr (l + r) (d) 2πrl

38. The radii of two cylinders are in the ratio of 2 : 3

and their heights are in the ratio of 5 : 3. The ratio

of their volumes is :

(a) 10 : 17 (b)  20 : 27 (c) 17 : 27 (d) 20 : 37

39. The radius of a hemispherical balloon increases

from 6 cm to 12 cm as air is being pumped into

it. The ratio of the surface areas of the balloon in

the two cases is :

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

40. A cone is 8.4 cm high and the radius of its base is

2.1 cm. It is melted and recast into a sphere. The

radius of the sphere is :

(a) 4.2 cm (b)  2.1cm (c) 2.4 cm (d) 1.6 cm

41. In a cylinder, radius is doubled and height is halved,

its curved surface area will be :

(a) halved (b)  doubled

(c) same (d) four times

B. Questions From CBSE Examination Papers

1. The radii of two cylinders are in the the ratio

3 : 4, and their height are in the ratio 4 : 3. The ratio

of their volumes is : [T-II (2011)]

(a) 4 : 5 (b) 4 : 3 (c) 3 : 4 (d) 5 : 4

2. Circumference of the base of a cone is 154 cm. Its

slant height is 7 cm. Curved surface area of the cone

is : [T-II (2011)]

(a) 343 sq cm (b) 308 sq cm

(c) 1078 sq cm (d) 539 sq cm

3. Base area of a cylinder is 154 sq cm. Its height is

5 cm. Then its volume is : [T-II (2011)]

(a) 308 cubic cm (b) 770 cubic cm

(c) 525 cubic cm (d) 600 cubic cm

4. Area of base of a solid hemisphere is 36π sq cm.

Then its volume is : [T-II (2011)]

(a) 288 π cm3 (b) 108 π cm3

(c) 144  π cm3 (d) 72  π cm3

5. The dimensions of a room are 3 m × 4 m × 10m. It

has 5 men, then the amount of air for each man avail-

able is : [T-II (2011)]

(a) 48 m3 (b) 36 m3 (c) 24  m3 (d) 120  m3

6. The radius of the cylinder whose lateral surface area

is 80π cm2 and height is 8 cm, is : [T-II (2011)]

(a) 6 cm (b) 5 cm (c) 8 cm (d) 14 cm

7. If volume and surface area of a sphere are numeri-

cally equal, then it’s radius is : [T-II (2011)]
(a) 2 units (b) 3 units (c) 4 units (d) 5 units

8. The total surface area of a cone whose radius is 2 r

and slant height 
2

l
 is : [T-II (2011)]

(a) 2πr (l + r) (b) 2πr (
2

l
 + r)

(c) 2πr (l + 4r) (d) πr (l + 4r)

9. If the volume of a cube is 3 3 a3, then total surface

area of the cube is : [T-II (2011)]

(a) 6 a2 (b) 3 a2 (c) 18 a2     (d) 18 3 a2

10. Diameter of the earth is four times (approximately)

the diameter of the moon, then the ratio of their

surface areas is : [T-II (2011)]

(a) 4 : 1 (b) 8 : 1 (c) 16 : 1 (d) 64 : 1

11. Curved surface area of a hemisphere of diameter

2r is : [T-II (2011)]
(a) 2πr2 (b) 3πr2 (c) 4πr2 (d) 8πr2

12. A right circular cylinder just encloses a sphere of

radius a cm, then the curved surface area of the

cylinder is : [T-II (2011)]

(a) 4πa2 cm (b) 2πa2 cm2

(c) 3πa2 cm (d) 4πa2 cm2

13. In a cylinder, radius is doubled and height is

halved. The curved surface area will be :

[T-II (2011)]

(a) halved (b) doubled (c) same  (d) four times
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14. A cuboid has dimensions 5 cm × 4 cm × 2 cm.

Number of cubes of 2 cm side that can be cut

from the cuboid is : [T-II (2011)]

(a) 18 (b) 5 (c) 10     (d) None of these

15. The number of 4 cm cubes which can be cut from

a solid cube whose edge is 32 cm, is :

[T-II (2011)]

(a) 8 (b) 64 (c) 256 (d) 512

16. The height of a right circular cylinder with lateral

surface area 792 sq cm is 21 cm. The diameter of

its base is : [T-II (2011)]

(a) 3 cm (b) 6 cm (c) 12 cm (d) 24 cm

17. The length of the longest rod that can be put in a

hall of dimension 23 m × 10 m × 10 m is :

[T-II (2011)]
(a) 20 m (b) 15 m (c) 23 m (d) 27 m

18. The area of the base of a solid hemisphere is

36 cm2. Its curved surface area is : [T-II (2011)]

(a) 36 cm2 (b) 72 cm2 (c) 108 cm2 (d) 98 cm2

19. The area of coloured paper required to com-

pletely cover a solid cubical box of edge x units

is : [T-II (2011)]
(a) 4 x2 (b) 5 x2 (c) 6 x2 (d) 8 x2

20. The curved surface area of a cylinder is

2200 sq cm and circumference of its base is

220 cm. Then the height of the cylinder is :

[T-II (2011)]
(a) 22 cm (b) 10 cm (c) 5 cm (d) 2.2 cm

21. If the lateral surface area of a cube is 1600 cm2,

then its edge is : [T-II (2011)]
(a) 15 cm (b) 18 cm (c) 20 cm (d) 25 cm

22. A cuboid is of dimensions l = 3 cm, b = 2 cm,

h = 2 cm. How many cubes of 1 cm side can be

cut out of it ? [T-II (2011)]
(a) 12 (b) 6 (c) 4 (d) 3

23. If slant height of a cone is 13 cm and the base

radius is 5 cm, then the height of cone is :

[T-II (2011)]
(a) 12 cm (b) 8 cm (c) 10 cm (d) 18 cm

24. The lateral surface area of a cube is 100 m2. The

volume of the cube is : [T-II (2011)]
(a) 1000 m3 (b) 100 m3

(c) 25 m3 (d) 125 m3

25. The length of the longest pole that can be put in

a room of dimensions 10 m × 10 m × 5 m. is :

[T-II (2011)]
(a) 15 m (b) 16 m (c) 10 m (d) 12 m

26. The curved surface area of a hemisphere is

77 cm2. Radius of the hemisphere is :

[T-II (2011)]

(a) 3.5 cm (b) 7 cm (c) 10.5 cm (d) 11 cm

SHORT ANSWER TYPE QUESTIONS [2 Marks]

A. Important Questions

1. A right circular cylinder of radius r just encloses a

sphere. Find the surface area of the sphere.

2. A cone, a hemisphere and a cylinder stand on equal

bases and have the same height. Find the ratio of

their volumes.

3. A semi-circular sheet of iron of diameter 28 cm is

bent into an open conical cup. Find the capacity of

the cup.

4. The largest sphere is carved out of a cube of side

7 cm. Find the volume of the sphere.

5. If the length of the diagonal of a cube is 6 3 cm,

find the edge of the cube.

6. The volume of a sphere is equal to two-thirds of the

volume of a cylinder whose height and diameter are

equal to the diameter of the sphere. Is this state-

ment true ? Justify your answer.

7. Find the volume of a conical tin having radius of

the base as 30 cm and its slant height as 50 cm.

8. An edge of a cube measures r cm. If the largest pos-

sible right circular cone is cut out of this cube, then

find the volume of the cone.

9. How many lead shots each of radius 1 cm can be

made from a sphere of radius 8 cm ?

10. If the radius of a sphere is doubled, what is the ratio

of the volume of the first sphere to that of the sec-

ond sphere ?

11. Find the volume of the largest right circular cone

that can be fitted in a cube whose edge is 2 r.

12. A sphere is inscribed in a cube. Find the ratio of the

volume of the cube to the volume of the sphere.

13. Check whether the following statement is true or

not.

If the radius of a right circular cone is halved and

height is doubled, the volume will remain

unchanged.

14. If the radius of a cylinder is doubled and height is

halved, what will be the volume of the new cylinder?

15. The diameter of a sphere is 6 cm. It is melted and

drawn into a wire of diameter 0.2 cm. Find the length

of the wire.
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1. Find the amount of water displaced by a solid spheri-

cal ball of diameter 28 cm. 
22

use 
7

 π =  
[T-II (2011)]

2. Curved surface area of a right circular cylinder is

4.4 m2. If the radius of the base of the cylinder is

0.7 m, find its height. 
22

use 
7

 π =  
[T-II (2011)]

3. Volume of a cylinder is 1100 cu cm. Its base radius is

5 cm. Find its height. 
22

use 
7

 π =  
 [T-II (2011)]

4. A shot put is a metallic sphere of radius 4.9 cm. If

the density of metal is 7.8 gm/cm3, find the mass of

the shot put.  
22

7

 π =  
[T-II (2011)]

5. Radius and height of a cone are in the ratio 4 : 3.

Area of the base of the cone is 2464 sq. cm. Find its

height.  
22

use 
7

 π =  
[T-II (2011)]

6. A solid cube of side 12 cm is cut into eight cubes of

equal volumes. What will be the side of a new cube?

Also, find the ratio between their surface area.

[T-II (2011)]

7. The surface area of a sphere is 154 cm2, find its

volume.  
22

use 
7

 π =  
[T-II (2011)]

8. The height and slant height of a cone are 21 cm and

28 cm respectively. Find its volume.   
22

use 
7

 π =  
[T-II (2011)]

9. The curved surface area of a right circular cylinder

of height 14 cm is 88 cm2. Find the volume of the

cylinder.  
22

use 
7

 π =  
[T-II (2011)]

10. A cone and a cylinder are having equal base radius.

Find the ratio of the heights of cone and cylinder, if

their volumes are equal.  [T-II (2011)]

11. The circumference of the base of 9 m high wooden

solid cone is 44 m. Find its volume.
22

use 
7

 π =  

 [T-II (2011)]

12. The radius and height of a cylinder are in the ratio

2 : 3. If the volume of the cylinder is 1617 cm3, find

its height.  
22

use 
7

 π =  
[T-II (2011)]

B. Questions From CBSE Examination Papers

13. The surface area of a sphere is 2464 cm2. Find its

volume. [T-II (2011)]

14. A semi - circular sheet of metal of diameter 28 cm

is bent into an open conical cup. Find the depth and

capacity of the cup. [T-II (2011)]

15. Three cubes each of side 6 cm are joined end to

end. Find the surface area of the resulting cuboid.

[T-II (2011)]

16. Find the slant height and radius of the cone made

from a quadrant of a circle of radius 9.6 cm.

[T-II (2011)]

17. Savitri had to make a model of a cylindrical kalei-

doscope for her science project. She wanted to use

chart paper to make the curved surface of the kalei-

doscope. What would be the area of chart paper

required by her, if she wanted to make a kaleido-

scope of length 25 cm with a 3.5 cm radius ?

[T-II (2011)]

18. A hemispherical dome of a building needs to be

painted. If circumference of base of dome is

17.6 m, find cost of painting it, given cost of

painting is Rs 4 per 100 cm2. 
22

use 
7

 π =  
[T-II (2011)]

19. In a conical vessel of radius 8.4 m and vertical

height 3.5 m, how many full bags of wheat can be

emptied, if space for wheat in each bag is

1.96 m3 ? 
22

use 
7

 π =  
[T-II (2011)]

20. A cuboidal vessel is 10 m long and 8 m wide. How

high must it be made to hold 380 cubic metres of

a liquid ? [T-II (2011)]

21. If the volume of a right circular cone of height

9 cm is 48 π cm3. Find the diameter of its base.

[T-II (2011)]

22. A solid spherical ball of diameter 4.2 cm is com-

pletely immersed in water. How much water is

displaced ? [T-II (2011)]

23. How many square metres of canvas is required for

a conical tent whose height is 3.5 m and radius of

whose base is 12 m ? 
22

use 
7

 π =  
 [T-II (2011)]

24. If the volume of a sphere is divided by its surface

area, then the result is 27. Find the radius of the

sphere. [T-II (2011)]

25. Find the surface area of a cuboid of side 12 cm,

15 cm and 20 cm. [T-II (2011)]

26. The radius of a spherical balloon is inflated from

1.5 cm to 2.5 cm by pumping more air in it. Find

the ratio of surface areas of resulting balloon to

the original balloon. [T-II (2011)]
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27. The length, breadth and height of a room are 5 m,

4 m and 3 m respectively. Find the cost of white

washing the walls of the room and the ceiling at

the rate of Rs 7.50 per m2. [T-II (2011)]

28. Curved surface area of a cone of radius 4 cm, is

20π cm2. Find total surface area of the same cone

in terms of π. [T-II (2011)]

29. How many litres of milk can a hemispherical

bowl of radius 10.5 cm hold ? [T-II (2011)]

30. Three spheres of raddi 3 cm, 4 cm and 5 cm are

melted together to form a single sphere. Find the

radius of new sphere. [T-II (2011)]

31. The curved surface area of a cylinder is 176 cm2

and its area of the base is 38.5 cm2. Find the

volume of the cylinder. 
22

use 
7

 π =  
[T-II (2011)]

32. Find the curved surface area of a cylindrical pillar

which is 1.2 m high and has the diameter of the

base as 28 cm. 
22

use 
7

 π =  
[T-II (2011)]

33. How many cubes of side 3 cm can be cut from a

wooden solid cuboid with dimensions

12 cm × 12 cm × 9 cm ? [T-II (2011)]

34. The circumference of the base of a cone is 22 cm.

If its height is 8 cm, find its volume.

[T-II (2011)]

35. The volume of a sphere is 905
1

7
 cm3. Find its

radius. [T-II (2011)]

36. The volume of a cylinder is 350 π cm3 and its

height is 14 cm. Find its curved surface area.

[T-II (2011)]

37. If the ratio of the radii of two spheres is 2 : 3, then

find the ratio of their volumes. [T-II (2011)]

38. Find the volume and surface area of a sphere of

radius 2.1 cm.
22

use 
7

 π =  
 [T-II (2011)]

39. Find the cost of white washing the four walls of

a room with dimensions 5 m × 4 m × 3 m at the

rate of Rs 12/m2.  [T-II (2011)]

40. A hemispherical bowl is made of steel 0.25 cm

thick. The inner radius of the bowl is 5 cm. Find

the outer curved surface area of the bowl.

[T-II (2011)]

41. The height of a cone is 15 cm. If its volume is

1570 cm3, find the radius of the base.

[Use π =3.14] [T-II (2011)]

42. A hemispherical bowl is made of 0.25 cm thick-

ness. The inner radius of the bowl is 5 cm. Find

the outer curved surface area of the bowl.

22
use 

7

 π =  
 [T-II (2011)]

43. If the volume of a right circular cone of height

9 cm is 48 π cm3, find the radius of its base.

[T-II (2011)]

44. A joker’s cap is in the form of a right circular

cone of base radius 7 cm and height 24 cm. Find

the area of the sheet required to make 10 such

caps. [T-II (2011)]

45. A metallic sheet is of the rectangular shape with

dimensions 48 cm × 36 cm. From each one of its

corners a square of side 8 cm is cut off. An open

box is made of the remaining sheet. Find the

volume of the box. [T-II (2011)]

46. How many litres of water flow out through a pipe

having an area of cross-section of 5 cm2 in one

minute, if the speed of water  in pipe is

30 cm/sec? [T-II (2011)]

47. The length, breadth and height of a room are 5 m,

4 m and 3 m respectively. Find the cost of paint-

ing the walls of the room and ceiling at the rate of

Rs 50 per m2. [T-II (2011)]

48. If slant height of a cone is 21 m and diameter of

its base is 24 m, then find its total surface area.

[T-II (2011)]

49. Find the maximum number of cubes of sides 3 cm

that can be cut out of a cubid of dimensions

18 cm × 12 cm × 9 cm. [T-II (2011)]

SHORT ANSWER TYPE QUESTIONS [3 Marks]

A. Important Questions

1. If the radius of a sphere is increased by 10%, by

how much per cent will  its volume increase ?

2. How many litres of water flow out of a pipe having

an area of cross section of 5 cm2 in one minute, if

the speed of water in the pipe is 30 cm/sec ?

3. A cylinder of same height and radius is placed on

the top of a hemisphere. Find the curved surface

area of the hemisphere, if the length of the shape be

7 cm.

4. The surface area of a sphere of radius 5 cm is five

times the area of the curved surface of a cone of

radius 4 cm. Find the height and the volume of the

cone.

5. A right triangle with sides 6 cm, 8 cm and 10 cm is
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revolved about the side 8 cm. Find the volume and

the curved surface area of the solid thus generated.

6. A solid spherical ball of diameter 4.2 cm is com-

pletely immersed in water. How much water is dis-

placed ?

7. An iron sphere of radius 5 cm is melted and smaller

spheres each of radius 2.5 cm are made.  How many

smaller spheres are obtained ?

8. Three cubes of metal whose edges are in the ratio

3 : 4 : 5 are melted down into a single cube whose

diagonal is 12 3 cm. Find the edges of the three

cubes.

9. How many square metres of canvas is required for

a conical tent whose height is 3.5 m and the radius

of the base is 12 m ?

10. A hemispherical vessel full of water is emptied in a

cone. The radii of the vessel and the cone are 12 cm

and 8 cm respectively. Find the height of the water

in the cone.

11. What is the least number of solid metallic spheres

of 6 cm in diameter that should be melted and re-

cast to form a solid metal cylinder whose height is

45 cm and diameter 4 cm ?

12. Two solid spheres made of the same metal have

weights 5920 gm and 740 gm respectively.

Determine the radius of the larger sphere, if the

diameter of the smaller one is 5 cm.

13. A storage tank is in the form of a cube. When it is

full of water, the volume of the water is 15.625 m3.

If the present depth of water is 1.3 m, find the vol-

ume of water already used from the tank.

14. Three cubes are placed adjacent to each other in a

row. Find the ratio of the total surface area of the

cuboid thus formed to the sum of the surface areas

of the three cubes.

B. Questions From CBSE Examination Papers

1. It costs Rs 2200 to paint the inner curved surface of

a cylindrical vessel 10 m deep. If the cost of paint-

ing is at the rate of Rs 20/m2, find the radius of the

base. [T-II (2011)]

2. What  length of tarpaulin 3 m wide will be required

to make conical tent of height 8 m and base radius

6 m ? Assume that the extra length of material that

will be required for stitching margins and wastage

in cutting is approximately 20 cm. 
22

use 
7

 π =  

[T-II (2011)]

3. A right triangle ABC with sides 5 cm, 12 cm, and 13

cm is revolved about the side 12 cm. Find the vol-

ume of the solid so obtained. [T-II (2011)]

4. Three solid spheres of diameter 2 cm, 12 cm and 16

cm are melted and made into a single sphere. Find

the radius of the new sphere. [T-II (2011)]

5. A cylinder of maximum volume is cut off from a solid
cuboid with square box of side 14 cm and height 20

cm. Find the volume of metal wasted.
[T-II (2011)]

6. A conical tent is 5 m high and 24 m in diameter.

Find the cost of canvas used in making the tent at

the rate of Rs 7 per sq m. [T-II (2011)]
7. A hemispherical bowl of inner diameter 10 cm has

thickness 1 cm. The cost of painting 1 sq cm is

Rs 2. Find the cost of painting the vessel all over.

22
use 

7

 π =  
[T-II (2011)]

8. The inner diameter of a cylindrical pipe is 24 cm and

its outer diameter is 28 cm. The length of the pipe is
35 cm. Find the mass of the pipe, if 1 cm3 of material

used to make pipe weighs 0.6 gm.

22
use 

7

 π =  
[T-II (2011)]

9. How many lead shots, each of radius 1.5 mm can

be obtained from a cuboid with dimensions 12 cm,

11 cm and 9 cm. [T-II (2011)]

10. Twenty seven solid iron spheres, each of radius

2 cm are melted to form a new solid sphere. What

will be the surface area of the new sphere?

[T-II (2011)]

11. The radius and height of a right circular cone are in

the ratio 5 : 12. If its volume is 314 cm3, find the

slant height and curved surface area. (Take π = 3.14)

[T-II (2011)]

12. A school provides milk to the students daily in

cylindrical glasses of diameter 7 cm. If the glass is

filled with milk upto the height of 12 cm, find how

many litres of milk is needed to serve 1600 students.

22
use 

7

 π =  
[T-II (2011)]

13. A solid sphere of radius 3 cm is melted and then

casted into small spherical balls each of diameter

0.6 cm. Find the number of balls thus obtained.

22
use 

7

 π =  
[T-II (2011)]

14. The inner diameter of a cylindrical wooden pipe is

24 cm and its outer diameter is 28 cm. The length

of the pipe is 35 cm. Find the volume of wood used.

22
use 

7

 π =  
[T-II (2011)]
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15. Hameed has built a cubical water tank with lid with

each outer edge 1.5 m long. He gets the outer sur-

face of the tank excluding the base covered with

square tiles of side 25 cm each. How many tiles

will be required ? [T-II (2011)]

16. A semi-circular sheet of diameter 28 cm is bent to

make a cone. Find the volume of the cone so formed.

22
use 

7

 π =  
[T-II (2011)]

17. A village having a population of 4000 requires 150

litres of water per head per day. It has a tank mea-

suring 20 m × 15 m × 6 m. How many days will the

water of this tank last ? [T-II (2011)]

18. A river 3 m deep and 40 m wide is flowing at the

rate of 2 km per hour. How much water will fall

into the sea in a minute ? [T-II (2011)]

19. A cylindrical tub of radius 16 cm contains water to

a depth of 30 cm. A spherical iron ball is dropped

into the tub and thus level of water is raised by

9 cm. What is the radius of the ball ? [T-II (2011)]

20. The capacity of a closed cylindrical vessel of height

1 m is 15.4 litres. How many square metres of metal

sheet would be needed to make it?  
22

use 
7

 π =  
[T-II (2011)]

21. A hemispherical bowl is made of steel 0.25 cm thick.

The inner radius of the bowl is 5 cm. Find the outer

curved surface area of the bowl. 
22

use 
7

 π =  
[T-II (2011)]

22. The diameter of a metallic ball is 21 cm. What is

the mass of the ball, if the density of the metal is

5 gm per cm3 ? [T-II (2011)]

23. The pillars of a temple are cylindrically shaped. If

each pillar has a circular base of radius 20 cm and

height 10 m, how much concrete mixture would be

required to build 14 such pillars ? [T-II (2011)]

24. The radius and height of a cylinder are in the ratio

5 : 7 and its volume is 550 cm3. Find its diameter.

22
use 

7

 π =  
[T-II (2011)]

25. The cost of painting the total outside surface of a

closed cylindrical oil tank at 60 paise per sq. dm is

Rs 237.60. The height of tank is 6 times the radius

of base of tank. Find the volume of the cylindrical

tank correct to two decimal places. 
22

use 
7

 π =  
[T-II (2011)]

26. The surface area of a sphere of radius 5 cm is five

times the area of curved surface of a cone of radius

4 cm. Find the height and volume of cone.

22
use 

7

 π =  
[T-II (2011)]

27. A wall of length 10 m was to be built across an open

ground. The height of the wall is 4 m and thickness

of the wall is 24 cm. If this wall is to be built up with

bricks whose dimensions are 24 cm ×

10 cm × 8 cm, how many bricks would be required?

[T-II (2011)]

28. How many metres of 5 m wide cloth will be required

to make a conical tent, the radius of whose base is

3.5 m and height is 12 m? [T-II (2011)]

29. A hemispherical dome of a building needs to be

painted. If the circumference of the base of the dome

is 17.6 m, find the cost of painting it, given the cost

of painting is Rs 5 per 100 cm2. [T-II (2011)]

30. At a fair, a stall keeper in one of the food stalls has

a large cylindrical vessel of base radius 15 cm filled

up to a height of 32 cm with orange juice. The juice

is filled in small cylindrical glasses of radius 3 cm

up to a height of 8 cm and sold at Rs 10 each. How

much money does the stall keeper receive by sell-

ing the juice completely ? [T-II (2011)]

31. The length of a room is double its breadth. Its height

is 3 m. The area of four walls excluding a door of

dimensions 4 m × 2 m is 100 m2. Find its volume.

[T-II (2011)]

32. Volume of a right circular cone is 
2200

7
 cm3 and its

diameter is 10 cm. Find its curved surface area.

22
use 

7

 π =  
[T-II (2011)]

33. A hemispherical bowl of internal and external

diameters 6 cm and 10 cm is melted and formed

into a right circular cylinder of radius 14 cm. Find

the height of the cylinder. [T-II (2011)]

34. A hollow cube of side 4 cm contains a solid sphere

touching its sides. Find the volume of gaps between

sphere and walls of cube. [T-II (2011)]

35. A storage tank is in the form of a cube. When it is

full of water the volume of water is 15.625 m3. If

the present depth of water is 1.3 m, find the volume

of water used. [T-II (2011)]

36. A classroom is 10 m long, 6.4 m wide and 5 m high.

If each student be given 1.6 m2 of the floor area,

how many students can be accommodated in the

room? How many cubic meters of air each student

will get? [T-II (2011)]

37. We want to make a closed cylindrical storage tank

of height 2 m and base diameter 210 cm from a
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metal sheet. How many square metres of the sheet
are required for the purpose ? [T-II (2011)]

38. The height and base diameter of a conical tent is
16 m and 24 m respectively. Find the cost of
canvas required to make it at the rate of Rs 210
per m2? [T-II (2011)]

39. The curved surface area and volume of a
cylindrical pillar are 264 m2 and 396 m3

respectively. Find the diameter and height of the
pillar. [T-II (2011)]

40. A rectangular sheet of paper 66 cm × 20 cm is
rolled along its length to form a cylinder. Find the
radius and volume of the cylinder. [T-II (2011)]

41. The volume of a right circular cylinder is 3850
cubic cm. Find its height, if it’s diameter is 14 cm.

[T-II (2011)]
42. The radius and height of a cone are in the ratio

4 : 3. The area of its base is 154 cm2. Find its
curved surface area. [T-II (2011)]

43. The paint in a certain container is sufficient to
paint an area equal to 9.375 m2. How many bricks
of dimensions 22.5 cm × 10 cm × 7.5 cm can be
painted out of this container? [T-II (2011)]

44. The inner diameter of a circular well is 3.5 m. It
is 10 m deep. Find  :

(i) its inner curved surface area
(ii) the cost of plastering this curved surface at

the rate of Rs 40 per m2. [T-II (2011)]
45. The sum of the radius of the base and height of a

solid cylinder is 37 m. If the total surface area of
the cylinder is 1628 m2, find the volume of the

cylinder. use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

46. The circumference of the base of a 10 m high
conical tent is 44 m. Calculate the length of
canvas used in making the tent if the canvas is 2

m wide.  use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

47. Find the volume of metal used in making a hollow
hemispherical bowl with internal and external
diameters 4 cm and 10 cm respectively.

use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

48. A hemispherical bowl with radius 6 cm is filled
with water. If the water is transferred into cylin-
drical vessel of base radius 3 cm, find the height
to which the water rises in the cylindrical vessel.

use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

49. In a river 2 m deep and 30 m wide, water is flowing
at the rate of 1 km per hour. How much water will
flow in 10 minutes ? [T-II (2011)]

50. A solid right circular cylinder of radius 8 cm and
height 3 cm is melted to make a cone of height 3
times that of cylinder. Find the curved surface
area of the cone. (use 145  = 12)  [T-II (2011)]

51. A hemispherical bowl of internal diameter 36 cm
contains a liquid. This liquid is filled in cylindri-
cal bottles of radius 3 cm and height 6 cm. How
many bottles are required to empty the bowl ?

[T-II (2011)]
52. An open cylindrical vessel has base diameter

14 cm and height 21 cm. Find the cost of tin
plating its inner surface area at the rate of Rs 3

per 10 cm2.  use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

53. How many solid spheres of diameter 6 cm can be
cast out of a solid cylinder with radius of the base

9 cm and height 40 cm ? use π =⎡
⎣⎢

⎤
⎦⎥

22
7
[T-II (2011)]

54. A hollow cylindrical pipe 21 dm long is made of
copper. Its outer and inner diameters are 10 cm
and 6 cm respectively. Find the volume of the
copper used in making the pipe. [T-II (2011)]

55. An iron pipe 20 cm long has exterior diameter
25 cm. If the thickness of the pipe is 1 cm, find
the whole surface area of the pipe. [T-II (2011)]

56. Curved surface area of a cone is 308 cm2 and its
slant height is 14 cm. Find :

(i) radius of the base.
(ii) total surface area of the cone.[T-II (2011)]

57. The diameter of a cylindrical roller 120 cm long
is 84 cm. It takes 500 complete revolutions to
level a playground. Find the cost of levelling it at
Rs 7.50 per sq. m. [T-II (2011)]

58. From a right circular cylinder with height 8 cm
and radius 6 cm, a right circular cone of the same
height and base is removed. Find the total surface
area of the remainig solid. [T-II (2011)]

59. An iron pipe 20 cm long has exterior diameter
25 cm. If the thickness of the pipe is 1 cm, find
the whole surface area of the pipe. [T-II (2011)]

60. A solid sphere of radius 3 cm is melted and then
cast into small spherical balls each of diameter
0.6 cm. Find the number of balls thus obtained.

[T-II (2011)]
61. From a right circular cylinder with height 10 cm

and radius of base 6 cm, a right circular cone of
the same height and base is removed. Find the

volume of the remaining solid. use π =⎡
⎣⎢

⎤
⎦⎥

22
7

[T-II (2011)]
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62. A storage tank consists of a circular cylinder, with
a hemisphere adjoined on either end. If the exter-
nal diameter of the cylinder be 1.4 m and its length
be 5 m, what will be the cost of painting it on the

outside at the rate of Rs 10 per square metre ?

use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

B. Questions From CBSE Examination Papers

1. The volumes of two spheres are in the ratio 64 : 27.
Find the ratio of their surface areas.

2. If h, c, v are respectively the height, the curved sur-
face and the volume of a cone, show that
3πvh3 – c2h2 + 9v2 = 0.

3. Water in a rectangular reservoir  having base 80 m
× 60 m is 6.5 m deep. In what time can the water be
emptied by a pipe of which  the cross section is a
square of side 20 cm, if the water runs through the
pipe at the rate of 15 km/h ?

4. Rain water which falls on a flat rectangular surface
of length 6 m and breadth 4 m is transferred into a
cylindrical vessel of internal radius 20 cm. What
will be the height of water in the cylindrical vessel,
if the rainfall is 1 cm?

LONG ANSWER TYPE QUESTIONS [4 Marks]

A. Important Questions
5. A sphere and a right circular cylinder of the same

radius have equal volumes. By what percentages
does the diameter of the cylinder exceed its height ?

6. A cone of height 24 cm has a curved surface area
550 cm2. Find its volume.

7. A sphere, a cylinder and a cone have the same
diameter. The height of the cylinder and also the
cone are equal to the diameter of the sphere. Find
the ratio of their volumes.

8. The water for a factory is stored in a hemispherical
tank whose internal diameter is 14 m. The tank con-
tains 50 kilolitres of water. Water is pumped into
the tank to fill to its capacity. Find the volume of
the water pumped into the tank.

1. A right circular cone is 8 cm high and radius of its
base is 2 cm. The cone is melted and recast into
a sphere. Determine the diameter of the sphere.

[T-II (2011)]
2. The ratio between the curved surface area and the

total surface area of a right circular cylinder is
1 : 2. Find the volume of the cylinder if its total
surface area is 616 cm2. [T-II (2011)]

3. A vessel is in the form of an inverted cone. Its
height is 8 cm and radius of its top which is open
is 5 cm. It is filled with water up to the brim.
When lead shots of radius 0.5 cm are dropped

into the vessel, of the water flows out. Find the

number of lead shots dropped in. [T-II (2011)]
4. Sum of the radius of the base and height of a

cylinder is 37 cm. Its total surface area is

1628 sq cm. Find its volume. use π =⎡
⎣⎢

⎤
⎦⎥

22
7

[T-II (2011)]
5. A conical vessel with radius 5 cm and height

24 cm is full of water. Water is emptied into a
cylindrical vessel of radius 10 cm. Find the height

to which the water raises. use π =⎡
⎣⎢

⎤
⎦⎥

22
7

[T-II (2011)]

6. A hemispherical dome of a building and the walls
of the cylindrical shaped building needs to be
painted on inside. If the circumference of the base
of the dome is 17.6 m, find the cost of painting it,
if the total height of the building is 9.8 m and cost
of painting it is Rs 2 per 100 cm2. [T-II (2011)]

7. A powder tin has square base with side 8 cm and
height 13 cm and another is cylindrical with base
radius 7 cm and height 15 cm. Which of the two
has more capacity ? How much is the difference

in their capacities ? use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

8. A right angled triangle with sides 5 cm, 12 cm,
13 cm is revolved around 5 cm side and then
around 12 cm side. Find the volume of solid in
both the cases. Also, find the ratio of their
volumes. [T-II (2011)]

9. A hemispherical tank is made up of an iron sheet
1 cm thick. If the inner radius is 1 m, then find the
volume of the iron used to make the tank.

[T-II (2011)]
10. A man built a cubical water tank with lid for his

house, with each outer edge 1.5 m long. He gets
the outer surface of tank excluding the base
covered with square tiles of side 25 cm. Find how
much he would spend for the tiles, if cost of tiles
is Rs 480 per dozen. [T-II (2011)]
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11. Monica has a piece of canvas whose area is
551 m2. She uses it to have a conical tent made,
with base radius of 7 m. Assuming that all the
stitching margins and the wastage incurred while
cutting, amounts to approximately 1 m2, find the
volume of the tent that can be made with it.

[T-II (2011)]
12. Water flows at the rate of 5 m per minute through

a cylindrical pipe, whose diameter is 7 cm. How
long it will take to fill the conical vessel having
base diameter 21 m and depth 12 m?

 [T-II (2011)]
13. A dome of a building is in the form of a hemi-

sphere. From inside, it was white-washed at the
cost of Rs 498.96. If the cost of white-washing is
Rs 2.00 per square metre, find the following :

(i) inside surface area of the dome.
(ii) volume of the air inside the dome.

[T-II (2011)]
14. Harry has built a cubical water tank with lid for

his house, with each outer edge 1.5 m long. He
gets the outer surface of the tank excluding the
base, covered with square tiles of sides 25 cm.
Find how much he would spend for the tiles, if the
cost of the tiles is Rs. 36 per dozen. [T-II (2011)]

15. A cube and cuboid have same volume. The
dimensions of the cuboid are in the ratio 1 : 2 : 4.
If the difference between the cost of polishing the
cube and cuboid at the rate of Rs. 5 per m2 is
Rs 80, find their volumes. [T-II (2011)]

16. Circumference of the base of a cylinder, open at
the top, is 132 cm. The sum of radius and height is
41 cm. Find the cost of polishing the outer surface
area of cylinder at the rate Rs 10 per square dm

(decimetre). use π =⎡
⎣⎢

⎤
⎦⎥

22
7 [T-II (2011)]

17. A juice seller in a marriage party has a cylindrical
vessel with base radius 25 cm and height 40 cm
full of juice. He gives the same in small glasses of
radius 5 cm and height 10 cm. How many oranges
are required for the bigger vessel to fill it
completely if to fill one small glass two oranges
are required? [T-II (2011)]

18. A tent is in the shape of a right circular cylinder
upto a height of 3 m and a cone above it. The
maximum height of the tent above ground is
13.5 m. Calculate the cost of painting the inner
side of the tent at the rate of Rs 3 per sq. m., if
the radius of the base is 14 m. [T-II (2011)]

19. A right circular cone is 5.4 cm high and radius of
its base is 2 cm. It is melted and recast into
another right circular cone with radius of base as
1.5 cm. Find the height of the new cone formed.

[T-II (2011)]
20. A wall of length 10 m was to be built across an

open ground. The height of the wall is 4 m and
thickness of the wall is 24 cm. If this wall is to be
built up with bricks whose dimensions are 24 cm

× 12 cm × 8 cm, how many bricks would be
required ? [T-II (2011)]

21. How many cylindrical glasses of 3 cm base radius
and height 8 cm can be refilled from a cylindrical
vessel of base radius 15 cm which is filled upto a
height of 32 cm ? [T-II (2011)]

22. A cubical block of edge 22 cm is melted into
small spherical balls of radius 1 cm. Calculate the
number of balls that can be made from it.

[T-II (2011)]
23. A cylindrical tub of radius 12 cm contains water

to a depth of 20 cm. A spherical ball is dropped
into the tub raising the level of water by 6.75 cm.

What is the radius of the ball ? use π =⎡
⎣⎢

⎤
⎦⎥

22
7

[T-II (2011)]
24. Metal spheres, each of radius 2 cm are packed

into a rectangular box of dimensions 16 cm ×
8 cm × 8 cm. When 16 spheres are packed in the
box, it is filled with preservative liquid. Find the
volume of this liquid to the nearest integer.

[use π = 3.14]   [T-II (2011)]
25. The total surface area of a solid cylinder is

231 cm2 and its curved surface area is 
2
3

 of the

total surface area. Find the volume of the
cylinder. [T-II (2011)]

26. The difference between the outer lateral surface
area and inner lateral surface area of a cylindrical
metallic pipe 28 cm long is 176 cm2. Find the
outer and inner radii of the pipe, if the pipe is
made of 352 cm3 of metal. [T-II (2011)]

27. A lead pencil consists of a cylinder of wood with
a solid cylinder of graphite filled in the interior.
The diameter of the pencil is 7 mm and diameter
of the graphite is 1 mm. If the length of the pencil
is 14 cm, find the volume of the wood and that of
the graphite. [T-II (2011)]

28. A corn cob, shaped like cone has the radius of the
base as 2.1 cm and height as 20 cm. If each
1 sq. cm of the surface of cob carries an average
of 4 grains, find how many grains you would find
in the entire cob ? [T-II (2011)]

29. The inner diameter of a cylindrical wooden pipe
is 24 cm and its outer diameter is 28 cm. The
length of the pipe is 35 cm. Find the mass of the
pipe, if 1 cm3 of wood has a mass of 0.6 g.

[T-II (2011)]
30. The surface area of a sphere of radius 5 cm is five

times the curved surface area of a cone of radius
4 cm. Find the height and the volume of the cone.

[T-II (2011)]
31. A cone of radius 7 cm has a curved surface area

550 cm2. Find its volume.  use π =⎡
⎣⎢

⎤
⎦⎥

22
7

[T-II (2011)]
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