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Recap Notes

SURFACE AREA AND VOLUME OF DIFFERENT SHAPES

ares IBMATIE
SURFACE AREA
VOLUME

SURFACcE€E arca

,_VOLUMES

VIS S

Sr. Name Figure Lateral/curved | Total surface area | Volume Nomenclature
no, surface area
V— L =length
1. Cuboid 20+b)xh 2(Ib + bl + hi) Ixbxh |b=breadth
[ It = height
] ’
2, Cube ol 4a® 6> @ a = edge of cube
ﬁ" a
i
-
Right circular r = radius
3. cylinder I 2nrh 2nr(r + k) nr*h J = height
=
r = radius of base
. . It = height
Righ !
g, | R é ol rr(l+1) L 1= slant height
. =vr* +h?
5. Sphere @ A Anr 4 5 r = radius of the
37 sphere
. e 2 r = radius of the
6. | Hemisphere 2nr 3nr? 2 3 hemisphere
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SOME SPECIAL TYPES OF SOLIDS Then,

» Inner curved surface area = 27>
» Outer curved surface area = 27R>
» Total surface area = n(3R* + 1)

Hollow Cylinder

> Asolid enclosed between two
co-axial cylinders of same
height and different radii
is called hollow cylinder.
Let R and r be the external
and internal radii of hollow
cylinder of height /1. Then,

Surface area of each base = n(R? - 1)

Curved surface area =21/t (R + 1)

Total surface area =2n(R+ 1) (h+ R - 1)

Volume = n(R? - )i
Spherical Shell

> It is a region or solid enclosed

»  Volume = %R(Rz' —r3)

IMPORTANT POINTS

> Diagonal of the cuboid = \;'12 +b+ K , wherel, b
and & are length, breadth and height respectively.

> Diagonal of the cube = /34, where a is the length
of each edge.

> Length of all 12 edges of the cuboid = 4(I +b + I)

> Length of all 12 edges of the cube = 122

Note: (i)
- We have a right angle triangle ABC, right angled at B.
between two concentric spheres. When we revolve the triangle about its perpendicular

Let R and 7 be the external and BC, then we get a cone, whose radius, r = AB, height, I =
internal radii of spherical shell. Then, BC and slant height, 1 = AC.

» Total surface area = 4n(R* + %)

¥y v v VY

* ANI1d13H

» Volume = %n(R3 —r%)

Hemispherical Shell

» A solid enclosed
between two concentric

hemispheres is called ‘A‘ (i) When a semicircle is folded 0
hemispherical shell. Let v.v to form a cone then, slant height, A B
I=radius, circumferenceofsemicircle

3

R and r be the external

and internal radii of = circumference of base of cone and
hemispherical shell.
: height, h = VI* —r%.
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(a) 4{xy + yz + zx}
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Practice Time

@ Multiple Choice Questions (MCQs)

1. The surface area of a cube whose side is 5 ¢cm 1s
(a) 125 em? (b) 28 cm?
(¢) 100 em? (d) 150 cm?

2. The total surface area of a cube 1is

216 cm?, its each side is
(a) 4ecm (b)) 5em (¢) 6em (d) 7em

3. The total surface area of a cuboid of

dimensions x units, ¥ units and z units is
Sq. units.

b) 2{xy + yz + zx}

(d) none of these

4. The lateral surface area of a cube of side
a units is sq. units.

(@) 4a®> (b) 6a® (c) a? (d) o

5. Number of pair of surfaces of same area in
a cuboid are

(a) 6 (b) 4 (o 2 @ 3

6. The lateral surface area of a cube of side
6 units is

(a) 144 sq. units (b) 154 sq. units

(c) 134 sq. units (d) 216 sq. units

7. A cuboid is 12 ¢m long, 9 em broad and 8
cm high. Its total surface area is

(a) 864 cm? (b) 552 cm?

(c) 432 cm? (d) 276 cm?

8. The side of a cube is 1 em. The total
surface area of the figure formed by joining
two such cubes is

(@ 2@+1+2cm? (b 2@+2+2) cm?

(© 20+1+1em? (@@ 20 +1+2) cm?

9. If each edge of a cuboid of total surface
area S is doubled, then total surface area of
the resulting cuboid is

(a) 28 (b) 4S8 (c) 6S (dy 8S

10. If 6 cubes of side 2 cm are joined, then
find the total surface area (in cm?) of resulting
cuboid.

(c) 3lxy +yz + zx}

CBSe-MATHEMATICS

OBJECTIVE TYPE QUESTIONS

(a) 144 (b) 48 (c) 24 (d) 104

11. If each side of a cube is increased by 50%,
then the surface area of the cube increases by
(a) 50% (b) 100%
(c) 1256% (d) 150%

12. Find the radius of the base of a right
circular cylinder whose curved surface area
is 2/3 of the sum of the surface areas of two
circular faces. The height of the cylinder is
given to be 15 cm.

(a) 22 cm (b) 22,5 cm

(c) 20 cm (d) 20.5 cm

13. If the total surface area of a cylinder is
550 cm? and its base circumference is 50 cm,
then the sum of its height and radius is

(a) 1l cm (b) 50 cm

(c) 45 cm (d) 55 cm

14. The altitude of a circular cylinder is
increased by six times and the base area
is decreased by one-ninth of its value. The
factor by which the lateral surface area of the
cylinder increases, is

(a) 2/3 (b) 1/2 (c)y 3/2 (d) 2

15. The curved surface area of the cone of
slant height x/2 is 2nx. Then area of its base is
(a) 4m sq. units (b) 4nx® sq. units

(¢) mx’sq. units (d) 16m sq. units

16. The diameters of two cones are equal. If
their slant heights are in the ratio 5 : 4, then
the ratio of their curved surface areas is

(a) 4:5 (b) 25:16

(c) 16: 25 (d) 5:4

17. The total surface area of a cone of radius
‘2r’ and slant height ‘1/2’ is

@ 2mr (+7) ®) nr(l+£)

(c) mr (4r + 1) (d) 2nr

A c
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18. The internal and external radii of a hemi-
spherical container are r; and r, respectively.
The curved surface area of the container is

() m(r2+rl) (b) 2n(ri +rs)

© 2n(rZ-ri) @d) n(ry-rd
19. The ratio of the radii of two spheres is
4 : 5. The ratio of their surface areas is

@ 4:5 ®b) 2:v5
() 5:4 (d) 16:25

20. The radius of a spherical balloon increases
from 7 cm to 14 cm as air is being pumped into
it. The ratio of the surface areas of the balloon
in the two cases is

(@ 1:4 (b 1:3 (¢) 2:3 () 2:1

21. A tank measures 6 m X 5 m X 4 m. Its
(2/3)" portion is filled with water. The volume
of water 1is

(@ 80m? () 60m3 () 50m3 (d) 40 m?

22. If A, B and C are the areas of three
adjacent faces of a cuboid, then its volume is
(a) ABC (b) 2ABC

© ABC d A+B+C

23. If the areas of the adjacent faces of a
rectangular block are in the ratio 2 : 3 : 4 and
its volume is 9000 cm?, then the length of the
shortest edge is

(a) 30 cm (b) 20 cm

(¢) 15cm (d) 10 cm

24. The heights of two cylinders are in the
ratio 5 : 3 and their volumes are in the ratio
20 : 27. Then the ratio of their radii is

(a) 25:9 (b) 5:3

(¢ 4:9 d 2:3

25. The altitude of a circular cylinder is
increased three times and the base area is
decreased to one-ninth of its value. The ratio
of volume of the cylinder is

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

¢ 3:1 d 2:1

26. The curved surface area of a right circular
cylinder is 1520 cm? and diameter of its base
is 30 cm. Then the volume of the cylinder is
(a) 11400 cm? (b) 11560 cm?

(c) 12700 cm? (d) 11600 cm?®

CBSce-MATHEMATICS
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27. The radius of a wire is decreased by one-
third. The volume remains same, if the length
will increase

(a) 3 times (b) 6 times

(¢) 9 times (d) 27 times

28. If the radius and height of a cone are both
increased by 10%, then the volume of the cone
1s approximately increased by

(@ 10% () 21% (c) 33% (d) 100%
29. If A, S and V denote respectively the
height, curved surface area and volume of a

right circular cone, then 3nVA3 — S2h2 + 9V? is
equal to
(@) 8 ) 0 (©) 4n (d 32n®

30. The diameter of a sphere is decreased
by 25%. By what percentage its volume will
decrease?

(a) 25% (b) 57.81%

(c) 43.50% (d) 50%

31. A cone, a hemisphere and a cylinder stand
on equal bases and have the same height. The
ratio of their volumes is

(@ 1:2:3 (b) 2:1:3

¢ 2:3:1 (d 3:2:1

32. Volume of a hemisphere is 19404 cubic cm.
The total surface area is

(a) 2772 sq. cm (b) 4158 sq. cm

(c) 5544 sq. cm (d) 1386 sq. cm

33. The largest sphere is cut off from a cube
of side 5 cm. The volume of the sphere will be
(a) 27m cm? () 30m cm?

(¢) 108m cm?® 125n m>

34. A cylindrical vessel 60 cm in diameter is
partially filled with water. A sphere of 60 cm
in diameter is gently dropped into the vessel.
To what further height will water rise in the
cylinder?

(a) 15cm () 30 cm

(¢) 40 cm (d) 25 cm

35. The length of diagonal of cube is

(14x\/§) cm. The volume of the cube is

(b) 2744 cm?
(d) 3528 cm?®

(@) 27443 cm?®
(¢) 588 cm?
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2 Case Based MCQs

Case I : Read the following passage and
answer the questions from 36 to 40,

A class teacher brings some clay in the
classroom to teach the topic mensuration. First
she forms a cylinder of radius 6 ¢cm and height
8 em and then she moulds that cylinder into
sphere.

6 cm

8 icm

Cylinder Sphere

36. Find the volume of the cylindrical shape.
(a) 288 mcm? (b) 244 m cm?

(¢) 240 7 cm?® (d) 216 n cm®

37. The formula for ‘volume of sphere’ is

(a) %nrg (b) nrth

38. When clay changes into one shape to
other, which of the following remains same?

(a) Area (b) C.S.A (¢) Radius (d) Volume
39. The radius of the sphere 1s

(@ 2cm (b) 4cm (d) 6cm
40. Find the volume of sphere, the teacher
made.

(a) 288m cm®
(¢) 240m cm?®

(c) -g-mﬁ (d) %nr?’

(¢ bem

(b) 184w cm?®
(d) 216m em?

Case II : Read the following passage and
answer the questions from 41 to 45.

Ankita realised the need of food for birds on
her terrace and decided to make a bird feeder.
She got a flexible plastic rectangular sheet of
size 44 cm X 15 cm. She rolled it along its length
and joined the two opposite ends using a tape
for circular base of cylinder. She found a square
sheet of size 15 em X 15 em by cutting it into
required circular shape she prepared the bird
feeder as shown in figure.

44 cm 15 cm

15 ¢cm

CBSE-MATHEMATICS

41, The curved surface area of the cylinder
formed is

(a) 550 em? () 660 cm?

() 430 cm?® (d) 840 cm?

42, The radius of the base of the cylinder is
(@ S5em (b) 6em () Tem (d) 8cm

43. The area of the circular base required for
the cylinder 1s

(a) 154 ¢cm? (b) 164 cm?

(c) 240 em? (d) 184 em?

44, How much will be the area of square sheet
left unused after removing the circular base of
the cylinder from it?

(a) 78 cm? () 62 cm?

(¢ 75 cm? (d) 71 cm?

45. Volume of the seeds that can be filled in
the cylinder, for birds is

(a) 2310 cm® () 2425 cm?

(c) 2623 cm?® (d) 2810 em?

Case III : Read the following passage and
answer the questions from 46 to 50.

Nakul was doing an experiment to find the
radius r of a ball. For this he took a cylindrical
container with radius £ = 7 cm and height 10
cm. He filled the container almost half by water
as shown in the figure-1. Now he dropped the
ball into the container as in figure-2.

He observed that in figure-2, the water level in
the container raised from P to @ i.e, to 3.4 cm.
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46. What is the approximate radius of the ball?
(@ 3ecm () 5em (¢) 7em  (d) 9cm

47. What is the volume of the cylinder?
(a) 1260 cm? (b) 540 cm?
(c) 1620 cm? (d) 1540 cm?

48. What is the volume of the spherical ball?
(a) 620 cm? (b) 824.26 cm?
(¢) 523.81 cm® (d) 430.1 cm?®

2 Assertion & Reasoning Based MCQs

49. How many litres of water can be filled in
the full container?

(a) 1.54 litres (b) 2 litres

(c) 5 litres (d) 7.5 litres

50. What is the total surface area of the
spherical ball?
(a) 441.34 cm?
(¢) 620 cm?

(b) 314.29 cm?
(d) 816 cm?

Directions (Q.51 to 55) : In these questions, a statement of Assertion is followed by a statement of Reason is given. Choose

the correct answer out of the following choices :

(a) Assertion and Reason both are correct statements and Reason is the correct explanation of Assertion.
(b) Assertion and Reason both are correct statements but Reason is not the correct explanation of Assertion.
(c) Assertion is correct statement but Reason is wrong statement.

(d) Assertion is wrong statement but Reason is correct statement.

51. Assertion : The external dimensions
of a wooden box are 18 cm, 10 cm and 6 cm
respectively and thickness of the wood is
5 mm, then the internal volume is 765 cm?.
Reason If external dimensions of a
rectangular box be [, b and A and the thickness
of its sides be x, then its internal volume is
(I = 2x)(b — 2x)(h — 2x).

52. Assertion : A cone is a solid figure.
Reason : A cone is generated when rectangular
sheet is rotated about its axis.

53. Assertion : If curved surface area of a
cone is 550 cm? and its diameter is 14 cm.

Then, its slant height will be 20 cm.

Reason : Curved surface area of a cone having
base radius r and slant height [ is nrl.

54. Assertion : If the radius of a sphere is
tripled, then the ratio of the volume of the
original sphere to that of the new is 1 : 27.

Reason : Volume of a sphere with radius r is

amrs,

55. Assertion : If a cone and a hemisphere
have equal base and volume, then the ratio of
their heights is 2 : 1.

Reason : Volume of a cylinder of height A and

base radius r is nr2h.

SUBJECTIVE TYPE QUESTIONS

:)) Very Short Answer Type Questions (VSA)

1. A metal sheet 27 cm long, 8 cm broad and
1 cm thick is melted and recast into a cube.
Then find the volume of cube formed.

2. The dimensions of an open box are 52 cm,
40 ¢cm and 29 cm. Its thickness is 2 cm. If
1 cm?® of metal used in the box weighs 0.5 gms,
then find the weight of the box.

3. The radius of a circular cylinder is same
as that of a sphere. Their volumes are equal.
Then find height of the cylinder.

CBSE-MATHEMATICS

4. A solid cube is cut into two cuboids of
equal volumes. Find the total surface area of
one of the cuboids.

5. If the radius of a sphere is doubled, what
is the ratio of the volume of the first sphere to
that of the second sphere.

6. The dimensions of a cinema hall are
120 m, 50 m, 30 m. Then find the volume
of hall.
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