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Volumes

Surface Areas and

( Fastracl« Revision )

» Cuboid: A cuboid has six faces. Let the length of a cuboid
be 'l', breadth be ‘b’ and helght be ‘F'.

\-1—3' —

b
- | > &~

1. Volume = [ x b x h cubic units
2. Lateral Surface Area (LSA)
= Area of the four walls of a room
= 2({+ b) x hsquare units
3. Total Surface Area (TSA) = 2(lb + bh + hl) square units

4. Length of the dlagonal w+b%+h? units

» Cube: A cube has six identical Faces. Let each edge of a
cube be ‘a’.

A

o a >

a

1. Volume = (Slde]3 = @ cublc units
2. Lateral Surface Area (LSA) = 4d> square units
3. Total Surface Area (TSA) = 6d" square units
4. Diagonal = a /3 units

» Right Circular Cylinder: A cylinder has one
curved face and two plane circular Faces.
Let 'r " be the base radius and 'h" be the
vertical helght of a cylinder.
1. Volume = Area of base x Height

w =~ h cublic units
2. Curved Surface Area (CSA) :
= CircumFference of base x Helght /"_jr\\,

= 2nrh square units
3. Total Surface Area (TSA) = CSA + Area of two ends
— 2nrh+ 2rr? = 2rer(h+ r) square units
» Hollow Cylinder: Solids like pipes

are In the shape of hollow cylinders. //_“mm A
Let 'R’ be the external radius, 'r’ be \Hg—-—:—_::“’f
the internal radius and 'h' be the
height of a hollow cylinder. :
1. Area of cross-section : h

= ;v.{fi’2 —rz] square units
2. Volume of material

= xRPh—=xrh - -

= xh(R - ) '

=xrh(R+ r(R—r) cubic units

3. Curved Surface Area (CSA) = External surface area +
Internal surface area
w 2xRh+ 2xrh=2nh(R + r) square units
4. Total Surface Area (TSA)
= Curved surface area of hollow cylinder
+ Area of top and base rings
w2xh(R+ 1 + 2r(RE = 1)
=2x (R+ n(R—r+ h) square units
5. Thickness of cylinder = R—runits
Right Circular Cone: A cone has
one curved fFace and one plane
circular Face. Solids like Joker's cap,
Funnel, softy ice-cream, etc. are in |
the shape of cone. Let 'r' be the
radius, ‘A" be the vertical helght

and '’ be the slant helght of a right @

circular cone.

1. Volume =%rtr2h cublc units

2. Curved Surface Area (CSA) = =rlsquare unlts
3. Total Surface Area (TSA)
= CSA + Area of the base

—qrl+n
wnr ((+ r) square units

4. Slant helght () « |h2+r2 units

Sphere: A sphere has only one curved
surface. Let'r"be the radius of sphere.

1. Volume =—:-»1ru'1 cubic units

2. Curved Surface Area (CSA)
= Total Surface Area (TSA) = 4xr? square units

Spherical Shell (Hollow Sphere): Let ‘R’ be the external
radlus and 'r’ be the Internal radlus.
1. Volume of material
= Quter volume —Inner volume
3. Outer surface area =4n
4. Inner surface area = 4xr*
Hemisphere: A plane through the centre of a sphere cuts
it into two equal parts. Each part Is called a hemisphere.

=~-'{i—-:z.~‘7c‘J1 ——4—1@'3
3 3
Let ‘r’ be the radius of hemisphere.

:i-ﬂ;{ﬁﬂ —r?) cubicunits

2. Thickness = (R—r) units



SoeraEs

1. Volume :%nﬁ' cublc units “
2. Curved Surface Area (CSA)

=2nr- square units

3. Total Surface Area (TSA)

—= CSA + Area of the base
= 207 + i = 3P square unlts

» Hemlispherical Shell: Let 'R’ be the external radius and 'r’

be the internal radius,

1. Area of base = r:(F?z - rz) square o
units
2. Volume of material

é,«;(RJ ~r?) square units

» Surface Area and Volume of Combination of Solid
Figures: Supposed combined Figure of hemisphere and
cylinder is given below:

U

D—QL_00

1. The surface area of combined figure is the sum of all

areas that are visible, (Le., generally the sum of all the
curved surface of the individual Figure.)

Surface area of combined Figure

= CSA of hemisphere + CSA of cylinder
+ CSA of hemisphere.

2. The volume of combined Figure is the sum of all the

volumes of the individual Figure.

Volume of combined figure

Knowledge B&COSTER <
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. Cost = Area x Rate

Density = Mass
Volume
. Important Conversions of Units

= Volume of hemisphere + Volume of cylinder
+ Volume of hemisphere.

The maximum length of rod that can be fitted in a
cuboid (or cube) is equal to the length of diagonal.
When we adjoin the two or more cubes, only the
length of cuboid changes, but breadth and height
remaln constant.

e 1m>=1000L
e 1m’=1kL

e 1L=1000cm’
° flrnL=1+crn3

1
° 1rnrn=ﬁcrn

5
1k = —
° m/hr 18 m/s

e 1m/s =%‘- km/hr

e 1 hectare = 10,000 m?

& Practice Exercise

", Ml.l“iple Choice Questions \)

QL The shape of a gilli, in the gilli-danda game is a

Q2.

Q3.

Q4.

Q5.

Q6.

comblination of: [NCERT EXENMPLAR]
a. two cylinders

b. one cone and one cylUnder

c. two canes and ane cylinder

d. two cylinders and one cone

A Surahi is the combination of:  [NCERT EXEMPLAR)

a. a sphere and a cylinder

b. a hemisphere and a cylinder
C two hemispheres

d. a cylinder and a cone

A maximum diameter of sphere is carved out from

the cube of edge 6 cm. The diameter of sphere is:
a. 3cm b. 6cm c. 12cm d. 9 cm

A cylinder and a cone have same base and same

helght. The ratio of their volumes is:
a. 3:1 b. 123 £.2:3 d 32

The length of the longest pole that can be kept in
aroom (12m x 9 m x 8 m) is:

a. 17 m b. 19 m C.21m d. 29 m

The sum of the length, breadth and height of a
cuboid is 63 cm and the length of its diagonal

is 2./3 cm. The total surface area of the cuboid is:

a. 48 {:r‘n2 b. 72 cm2
c 96 ::rru2 d. 108 r.rrq2

Q7.

Q8.

Qo.

Q 10.

QLL

Q12.

If two cubes of edge 3 cm each are joined end to
end, then the surface area of the resulting cuboid
Is:

a. 90 l:rn2 b. 95 r:m2 c 92 EFI'I2 d. 94 t:mz

What is the total surface area of a solid hemisphere
of diameter 'd'? [CBSE 2023]
a3nd® b 2d® ¢ %mz d %mz

If two solid hemispheres of same base radius r
are joined together along their bases, then curved
surface area of this new solid is: [NCERT EXENMPLAR]
a. 3rr? b. 6xr® C. 3rr? d. Brr?

Suppose h and r be the height and radius of cylinder.
If cylinder is cut from the middle part, then the
volume of the remaining part of cylinder is:

2
3. nr2h b 20
2
c 2nr’h d. Nane of these

The volume of a right circular cone whose area of
the base is 156 cm? and the vertical height is 8 cm,

is: [CBSE 2023 ]
a. 2496 ¢cm 3 b. 1248cm3
c. 1664 cm 3 d. 416 cm?3

Suppose height and radius of a solid cylinder
are 15 cm and 6 cm. A cone is carved out from a
cylinder the maximum helght of cone Is:

a. 6bcm b. 15 cm c. 13 cm d. 17 cm



Q13.

Q 14.

Q 15.

Q 16.

Q17

Q18.

Q19.

The volumes of two spheres are in the ratio 64 : 27.
The ratio of their surface areas is:
a 4-:3 b.16:9 c.9:16 d2:3

The ratio of lateral surface area to the total surface
area of a cylinder with base diameter 1.6 m height
20cm is:

al:§ b. 5:1 (R d2:3

The radii of two cylinders are in the ratio 3 : 5. If
their heights are in the ratio 2 : 3, then the ratio of
thelr curved surface areas is:

a.2:5 B 512 c3I:4 d4:3

A solid ball is exactly fitted inside the cublcal box
of side 2 cm. The volume of the ball is:

3 3

16 4
a. —RCm b. —mcm
3 3

C EI‘[ [ma d. None of these

A solld cylinder of radius R and height H Is placed
other cylinder of same height and radius. The total
surface area of the shape so formed is:

a. 2nR(R + 3H) b. 2rR(R + 2H)

c 2rnR(R—2H) d. None of these

The capacity of a cylindrical vessel with a

hemispherical portion raised upward at the bottom
as shown in the figure is:

56 Tem3 ~— dcm~

b. Ertcm3
8 cm
245 3
C ——ncm
5
3 Y
d. 256n cm

The surface area of the following figure is:

a 20ncm? b. 33ncm? c Brem? d 17ncm?

-¢) Assertion & Reason Type Questions N

Directions (Q. Nos. 20-25): In the following questians, @
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

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

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c Assertlon (A) Is true but Reasan (R) Is false
d. Assertion (A) is false but Reason (R) is true

Q 20.

Q2L

Q 2z.

Q2s.

Q 24.

Q 25.

Assertion (A): Suppose two equal cubes of edge
4 cm are joined together then the surface area of

resulting cuboid is 160 cm?.

Reason (R): We combined two equal cubes of edge
a cm, then the length of the resulting cuboid will
be 2a cm.

Assertion (A): The radii of two cones are in the ratio
2 : 3 and their volumes in the ratio 1 : 3. Then the

ratio of their heights is 3 : 4.
Reason (R): Volume of a cone can be determined by

the formula, V = %-[rzh_

Assertion (A): Total surface area of the
toy is the sum of the curved surface area
of the hemisphere and the curved surface
area of the cone.

Reason (R): Toy is obtained by fixing the
plane surfaces of the hemisphere and
cone together.

[CBSE SQP 2023-24]

Assertion (A): The surface
area of the combined figure is
320.28 cm®. [Use = = 3.14]
Reason (R): The surface area of
combined figure is the difference
of curved surface areas of
individual figures.

Assertion (A): If the radius of a cone is halved and
volume is not changed, then height remains same.

Reason (R): If the radius of a cone is halved and
volume is not changed then height must become
four times of the original height.

Assertion (A): If the volumes of two spheres are in
the ratio 216 : 125. Then their surface areas are in
the ratio 6 : 5.

4
Reason (R): Volume of the sphere :?Jtr3 and its

surface area = 47:1'2-

'f Fill in the Blanks type Questions §

Q 26.

Q27

Q 28.

Q29.

Q 30.

The maximum length of rod that can be placed in
the cuboid box is equal to itS......cccccceeeernnnnn. "

If a sphere and a cube have equal surface areas,
then the ratio of the volume of the sphere to that
of the cube iS e .

The surface area of a sphere whose volume is
4851 cubic Metres is ......oevrvnvinerssssvnnens

If the areas of three adjacent faces of cuboid are
X, ¥, Zz respectively, then the volume of the cubold Is

-----------------------------

If R and r be the external and internal radius of
a hemispherical shell, then the capacity of the
hemispherical shell is........cocevinnnnen. square units.



'@f True/False 1ype Questions \

Q3L The volume of the material in a hollow body is
equal to the difference between the external
volume and internal volume.

Q 32. The maximum volume of a cone that can be carved

out of a solid hemisphere of radius ris %Jrr:r2 -

Q 33. The ratlo between the volumes of two spheres is
8 : 27, the ratio between their surface areas is 4 : 9.

Q 34. Acube is a special type of cuboid.

Q 35. If we double the radius of a hemisphere, its surface

area will also be doubled.

Solutions ]

1. (c) two cones and one cylinder
2. (a) a sphere and a cylinder
3.

(b) Given, edge of acubeis6cm. // -
- The maximum diameter of | [ [gcm|
sphere that can be carved out \ /rl

from the cube Is 6 cm. 6cm

4. (a) Let r and h be the same radii
and same height of cylinder and a cone.
- Volume of cylnder : Volume of cone

1
=nr2h:lnr2h =]:m =3:]1
3 3

5. (a) Glven. dimenslons of arcomare (=12m.b=9m
and h=8m.

TR!CK

The length of the longest pole that can be put in a room
is V2 + b2+ h? units.

~. The length of longest pole
=127 + (9 + 8)?

=144 +81+664 =289 =T7m
6. (c) According to the given condition.

(+b+h=6V3cm =)
and length of its diagonal. JZ+ b2+ =23
= Pty PR
> (L+b+h)%2=2(b+ bh+ hl) =12

(673)2 12 2 (b +bh + hi)
(from eq. (1))
= 2(lb+bh+hl)=108-12=96
. Total surface area of the cubaoid
2 (b + bh + hl) = 96 cm?
7. (a) Glven, edge of a cube is 3 cm.

) Ll e -

3cm Jcm

TiP:
When we combine two cubes, then length of new cuboid
is twice the length of cube’s edge, but width and helight

remains same.

Here. length [=2x3=6cm.b=3cmand h=3om
. The surface area of the resulting cuboid
=2 (lb+ bh + hl)
=2(6x3+3x3+3x6)
=2 (18 +9+18)
= 2 (45) = 90 cm?
8. (d) Let ‘r' be the radius of sold hemisphere.
- Its diameter (d) = 2 x r

d
= r=—

2

So. total surface area of solid hemisphere
= CSA of hemisphere + Area of clrcular base

= 2m’2 + ?U'Z = 31'[!'2

2
dl 3 .2
31‘[(2] 4rtd

9. (a) If two sold hemispheres of same base radius 'f
are joined together along their bases. then new solid
becomes a solid sphere.

CSA of new solid (sphere)
= 2 x CSA of a hemisphere of same base radius '
=2 x 2nr =4 nr?

10. (b) Glven. h and r be the height and radius of oylinder.
If we cut the cylinder from the middle part. then

height of remaining cylinder will be %

- The volume of the remaining cylinder

i
mr_zﬁzrtrh_
=013) 53

1. (d) Given base area of the cone = 156 cm?

and height of the vertical cone (h) = B cm
. Volume of the right circular cone

= % x base area x helght

=%x155x8 ~ED%B=416am?

12. (b) The maximum helght of cone
= Helght of the cylinder
= 15 cm



13.

14.

15.

16.

G- TP~
If solid ball is exactly fitted inside the cublcal box of side
a’unit. Then the diameter of the solid ball will be ‘a’unit.

(b) Let r, and r5 be the radius of two spheres. Then

Volume of first sphere _ 64
Volume of second sphere 27

4 3
3™ (4
=% % . 3
gﬂrz
r 3
dr B
f-!-i'[."'lz r.l
~. Ratlo of two surface areas = T =|=
by I

NEA
! )
(a) Glven, base dlameter of a cylinder. d = 1.6 m and
helght. h= 20 cm.

. Radius of cylinder, ,-:E:Em
2 2
=0Bm=B0cm
So. the ratlo of lateral surface area to the total surface
area of a cylinder = 28] B
o 2ar(h+r)  (h+r)
20 20 1

(20+80) 00 5
. Required ratio Is 1: 5.

(a) Given. radii and heights of two cylinders are in

r h, 2
ratio == and —==

, 5 h, 3
-, The ratio of two curved surface areas of two
2nrh n\lh
cylinders 2y, {r;: ][hz] mgxg =
~. Required ratiois 2: 5.

(b)

18. (3)

~TR!CKS \

» The capacity of cylindrical vessel = wr’h cublc units.

« The capacity of hemisphere = %-ﬁr3 cubic units.

Given. radius and height of a cylinder are r = 4 cm
and h= 8 cm.

- The capadty of given vessel = Volume of cylinder
— Volume of hemlsphere

=?:1r‘-"':"i—£rtr3
3
™ (3n-21)
3
=%(4)2 (3xB-2x4)
16
-—(24-8
A )
- P
3 3

19. (b) Glven radius of cone and hemisphere s r=3 cm
and height of coneis h=4 cm

TiP:

The slant height of a cone is L=Nrt +h?.

17.

Here, dlameter of the ball [s 2 cm. So. Its radius will be
1 cm.

. The valume of the ball =—m =%xn(l)3

4 3
=—J CM
3

(b) From the figure. it is clear that total @
helght of a cylinder Is 2H and radius of a

cylinder is R
-, Total surface area of cylnder
= 2nR(R + 2H)

—T—p 4—T—p

@~ TiP

Now. slant helght of a cone. | .:Jrl +

=/(3)2 +(4)?

—V9+16 =425

=5am
-. The surface area of gjven figure

= Curved surface area of cone + curved surface area
of hemisphere

= el + 2rer? = mr (4 2r)

=xx3(5+2x3) =3n(5+6)=33n am?

20. (a) Assertion (A): Glven edge of a cube Is 4 cm.

4 om 4dcm

cuboid Is twice the original edge, but width and height

When we combine two cubes, then length of new
remains same.

Here. length. [=2 x4 =8cam.

width. b=4 cm
and helght =4 cm
. The surface area of resulting cuboid
=2 (lb+ bh + hl)
=2Bx4+4x4+4xB)
~2(32+16+32)=2xB0=160cm”?
So. Assertion (A) Is correct



Reason (R): It Is true to say that length of the
combined cubes is 2a cm.

Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of
Assertion (A).

24,

(d) Assertion (A): If the radius of a cone Is halved
and volume is not changed. then height fs not remain
same.

So. Assertion (A) Is false.

Reason (R): Let V; and V5 be the volume of two cones.
Then

21. (3) Assertion (A): Let r; and r> be the radii of two lnrzh
cones and h and h; be the heights of two cones. Then Y Y
Vv, 1
n_2 2 _nrth
2
v v __r'h
Now. ratio of two volumes ls —- = l V. -
‘ Vv, 3 2

l..5
gf[.rl h] 1

2
. n LRI
1 3 = N e
-j—rrrzzhz I khz 3

2
2) [m] 1 (-
= = x| 2L |== -- from eq. (1)) 1
by =—
{3 h, |3 = =3
m_o19 3 = 4=y
= h “3% & So. Reason (R) Is true.

So. Assertion (A) Is true.

Reason (R): It is true that volume of any cone can be
determined by the formula

1

25,

Hence. Assertion (A) ts false but Reason (R) Is true.

(b) Assertion (A): Let V; and V; be the volumes of
two spheres. Also, let r; and r; be the radius of two
spheres respectively. Then

V ==nrrth Vi_216
~ V, 125
Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explanation of imf c 3
Assertion (A). — i =[§]
22. (a) Assertion (A): We know that. the surface area of gm'f
combined figure Is the sum of all the curved surface 5
of the individual figures. a1 _(e
TSA of the toy « CSA of hemisphere + CSA of the . [rz] {5]3
cone,
So. Assertion (A) is true. = 4.k
Reasaon (R): It Is also a true statement because any p 5

combined figure Is obtained by fixing the plane
surfaces of individual figures.

So. Reasaon (R) Is true.

Hence. both Assertion (A) and Reason (R) Is true and
Reason (R) is the correct explanation of Assertion (A).
. (c) Assertion (A): Given. slant helght of cone. [ =5 cm,

radlus of cone = radlus of hemisphere r=6 cm.
. Surface area of the combined figure
= CSA of cone + CSA of hemisphere

~. The ratio of surface areas of two spheres is

2
51 =£li'[l"1 - _rL - E 2 _§_§_
S, 4ng | 5] 25
Reason (R): It Is also a true statement.
Hence. both Assertion (A) and Reason (R) are true

but Reason (R) is not the correct explanation of
Assertion (A).

26. diagonal
= sl + 2nr? 27. Let r be the radius of sphere and "d’ be the side of a
=314 x6x5+2x316 x (6)° cube.
= 94.2 + 226.08 Glven that.
- 32028 cm? Surface area of sphere = Surface area of a cube
So. Assertion (A) is true. : 4ar” = 6 ()’
Reason (R): It is a false statement The right P 6
statement Is that the surface area of the comblined = D_z T 4n
fgure is the sum of curved surface areas of J
individual figures. - .
Hence. Assertlon (A) Is true but Reason (R) Is false. @ 2Vr



4 5
Volume of sphere 3 =

Volume of cube  (g)?

3 4z

=V6:Vn

2B. Given. volume of a sphere, V= 485] m>
Let r be the radius of sphere.

V = 485] n13

=5 %mj — 485] — %x%xﬁ — 485]

4 6 [
= —X b

_ 48B51x3x7  441x2]

= =

4x22 8
(21} 21
3 == ] —
= r L - ) =% F E cm
22 (2
~. Surface area of sphere « 4ur? =4 x TK[E]
= 1386 cm?
29. Let L band h be the length. breadth and helght of a
cubold.
Then, x=[b yv=bhand z=hl
Now xyz = lb x bh x hl

xyz = Pb%H
= (bh w \[xyz

So. the volume of cuboid = bhe \/xyz.

30. %—n (R? - ) cublc units.

31 True

32. To find out the maximum volume of cone that can be
carved out from hemisphere. the radius and height of
cone will be r.

- The maximum volume of cane =%~r:r2h

-
3 3
Hence, given statement |s false.
33. Let rpand r; be the radli of two spheres. Then ratio of

volume of spheres is

L .- 3
Vz 27
— T
_ 21,8 o ldlsl
4 3 27 rs 27
q 2
I, 23 n 2
s S| e Z — L== (1)
ry 3 rs =

- The ratio between thelr surface areas Is

S =(£)2 5
>, 411:"22 3 S

Hence, the glven statement s true.
34. True, because in a cube. length. breadth and helght
are all equal

35. Let original radius of sphere be r unit. Then surface
area of hemisphere

S =2mr?
IF r =2r.then
S, =2x (2r)?
= Brr?
S, =4(2rr°)
S, =45

So. given statement Is false.

-¢) Case Study Based Questions N
Case Study 1

The front compound wall of a house is decorated
by wooden spheres of diameter 21 cm, placed
on small supports as shown in figure. Eight
such spheres are used for this purpose and are
to be painted silver. Each support is a cylinder
of radius 1.5 cm and height 7 cm and it is to be
painted black.

Based on r1he above information, solve rthe
following quesrions:

QL The surface area of a sphere is:
a. 1386 cm? b. 1496 cm?
¢ 1290 cm? d. 1426 cm?

Q2. The cost of silver paint of 8 spheres at the rate of
25 paise per cm? is:

a. 2125768 b. % 275786
c 2 3128.63 d. T 3356.23

Q 3. The surface area of a cylindrical part is:
a.22cm’® b.33cm? c44cm?®  d 66cm?

Q4. The cost of black paint of 8 cylinders at the rate of
5 paise per cm? is:

a.¥2640 b %1690 1930 d22330
QS. The total cost of painting spheres with their
support Is:
a. £1239.62 b. € 2784.26
c ¥ 31346 d. 2 4196
Solutions -

1. Radius of a sphere (r)mél cmo 105 cm

- Surface area of a sphere = lnr®

—4 xg}_g.xmﬁxmﬁ cm? = 1386 cm?

So. option (a) is correct.



2. Radius of the cylinder (R) = 1.5 cm
Helght of the cyUnder (h) = 7 cm

. Area of the base of the cylinder (support)
(53] RR’Z = T ¥ (]5)2

s 2?—2 x15x15 EITI2 w 7.07 sz

Now. area of a sphere to paint silver
= Surface area of a sphere
— Area of the base of the cylinder
= (1386 —7.07) cm? = 1378.93 cm?
Area of sphere to be painted sllver
= 8 x 137893 cm?
- Cast of painting the spheres
_¢ Bx1378.93x 25
100

=R 275786
So. option (b) Is correct
3. Now. curved surface area of a cylndrical part

(support)
= 2nRh :2x2—?2x].5x7fm2 - 66 cm?

So, aption (d) is correct.
4. Curved surface area of B cylindrical supports
w B x 2nRh

=ex2x2?—2><1.5><7m?

. Cost of painting the supports

22 5
_!BxeTxLSx?xﬁ = ¥ 2640

So. option (a) is correct.

5. Total cost required for painting
= Taotal cost of B silver paint spheres
+ Total cost of 8 black paint cylinder
=2 (2757.86 + 26.40) =T 27B4.26

So. option (b) is correct.

Case Study 2

In some Muslim countries, eating in public during
day-light hours in Ramadan is crime. The sale
of alcohol becomes prohibited during Ramadan
and alcohol 1s completely restricted in Ramadan
Mela. At a Ramadan Mela, a stall keeper in one
of the food stalls has a large cylindrical vessel
of base radius 15 em filled up to a height of
32 cm with orange juice. The juice is filled in
small glasses, each small glass consist of a 6 cm
long cylindrical portion attached to a hemisphere
of radius 3 cm and sold for T 15 each.

Based on the above information, solve the
following questions:

QL The volume of juice in the vessel is:

a. 1200 = cm” b. 4200 n cm’
¢ 5200 & cm’ d. 7200 x cm’
Q2. The capacity of each small glass is:
a. 72 rcm’ b. 42 7 cm”
c 32ncm’ d 64 tcm’
Q 3. Number of glasses of juice that are sold:
a. 10 b. 50 c. 100 d. 90

Q4. How much money does the stall keeper receive by
selling the juice completely?
a.T1500 b. T750 c ¥ 1250 d. ® 1750

Q5. If 1/4 part of juice fall initially by stall keeper and
then sold remaining juice for ¥ 25 each. How much
money does the stall keeper receive by selling the
remaining juice completely?

a. ¥ 550 b.?1B75 c 650 d. 750

Solutions 3

1. Given that
Radius of the oylindrical vessel (R) = 16 cm
and height of the cylindrical vessel (H) = 32 cm
. The volume of juice in the vessel
« Volume of the cylindrical vessel
= n:RzH
= x 15 x 15 x 32 = 7200 n cm”
So. option (d) is correct.
2. Glven that
Helght of the small glass (h) = 6 cm
and radius of the small glass ()
= Radlus of cylinder = Radlus of hemisphere
m 3 €M
. The capacity of juice in each glass can hold
= Volume of each small glass
= Vaolume of small cylinder
+ Volume of small hemisphere

= nr?h +-:§:zr3

m_z

3

(3)?
3

- 3n (18 +6) = 72n cm”
So. aption (a) is correct.

3 The number of glasses of juice that are sold

(3h+ 2r)

(3x6+2x3)

_ Volume of the vessel
Volume of each glass

7200x
= = 100
12n

So. option (c ) is correct.
4. Amount received by the stall keeper
=¥ 15 x 100 = T 1500
So. option (a) is carrect.




5. -- The volume of juice In the vessel « 7200x cm?

- Volume of -j: part of julce

=£x 7200n = 1800 crm

. Volume of remalning |uice
- 72005 —1800% = 5400x cm’
- The number of glasses of |ulce that are sold

~ 5400n
72%

- Amount received by the stall keeper

=R BEaEs — 7 1875
So, option (b) Is correct

Case Study 3

On diwali festival, a big company decided to gift
his employees an electric kettle which was in a
shape of cylinder and gift wrapped in the cubical
box. The dimension of box is 20 cm x 15 cm
% 30 c¢m and the radius and height of clectrical
kettle are 14 cm and 25 cm.

75

Based on rthe above information, solve rthe
following questions:

QL Find the volume of the box.

Q 2. Find the area of the wrapping sheet that covers the
box exactly.
Or
Find the total surface area of an electric kettle.
Q 3. Find the maximum length of rod that can be kept

in the box.
> Solutions &
1. Given.dimensionof aboxisl=20cm. b=15cm
and h=30cm

The valume of the box « (bh

- 20 x 15 x 30 = 9000 cm°.

Hence, volume of the box Is 8000 ,-;,-.-,3_

2. The area of the wrapping sheet that covers the box
ls equal to the surface area of the box

Surface area of the box = 2 (b + bh + hl)
=2(20 x 15+ 15 x 30 + 30 x 20)
= 2 (300 + 450 + 600)
- 2 (1350) = 2700 cm?
Hence. the area of the wrapping sheet that covers
the box exactly is 2700 cm?.

Or
Given, radius and height of an electric kettle are

ro 14 cmand h= 25 cm.

The total surface area of an electric kettle
= total surface area of cylinder
=2nr(h+r)
=2x314x14 (25 + 14)
- 8792 x 39 = 342888 cm’
Hence. surface area of an electric kettle is
3428.88 cm’.

3.

TIP-
The maximum length of rod that can be kept in the box,
is equal to the length of diagonal of a cuboid.

- The maximum length of rod
= length of dlagonal of a cubold

2+ b2+ 12 =y(20%+(157 +(30)
=+400+225+900 =4+/1525

=Bl cm

Hence. a maximum length that can be kept in the box
15 6] cm.

Case Study 4

In a coffee shop, coffee is served in two types
of cups. One is cylindrical in shape with
diameter 7 cm and height 14 cm and the other is
hemispherical with diameter 21 cm.

Based on rhe above information, solve the
following questions: [CBSE 2023]
QL Find the area of the base of the cylindrical cup.
Q 2. What is the capacity of the hemispherical cup?
Or
Find the capacity of the cylindrical cup.

Q 3. What is the curved surface area of the cylindrical
cup?

° Solutions °

1. Let rand h be the radius and height of the cylindrical
cup respectively.
Glven. diameter of the base =7 cm
. Its radius () =~7?: cm

So. base area of the cylindrical cup = 5

2 (3]222}{49:7?

=
T T % 2
=385 cm?



2. Let R be the radius of the hemispherical cup.

.. Glven, dlameter of hemlspherical cup = 21 cm
Its radius (R) -:.221;:_1‘]1
So. capaclty of the hemispherical cup

2

= ZnR’

3

2 22 (21¥ Tzt
==X—X| =] = ——

377 %12 2
= 24255 cm.

Or
Given. height of the cylindrical cup (h) =14 cm

and Its radlus (r):% cm
Capacity of the cylindrical cup
2 7%
=M2h=7x[—} x 14

:.HX?K?H:SHB(:FHB

3. In cylindrical cup.

Given. radius (r)=—=cm and height (h) =14 cm

N~

.. Curved surface area of the cylndrical cup
= 2nrh

22522, 7 16 =308 cm?
7 2

Case Study 5

A ‘circus’ 1s a company of performers who put on
shows of acrobats, clowns etc. to entertain people
started around 250 years back, in open fields,
now generally performed in tents.

One such ‘Circus Tent’ is shown below:

The tent is in the shape of a cylinder surmounted
by a conical top. If the height and diameter of
cylindrical part are 9 m and 30 m respectively and
height of conical part is 8 m with same diameter
as that of the cylindrical part.

Based on the above information, solve the
Jfollowing quesrions: [CBSE 2022 Term-l1]

QL The area of the canvas used in making the tent.
Q 2. The cost of the canvas bought for the tent as the

rate ¥ 200 per sq. m, if 30 sq. m canvas was wasted
during stitching.

Solutions o

. Glven, dilameter of the cylndrical part and conlcal
part are same.

- dw dlameter of cylinder = dlameter of cone « 30 m

— rw radius of cylinder « radius 4

30
of cane =?=15m

Also helght of the cylindrical part I
(hy) =9 m

and helght of the canical part
(f‘q) P gm

The area of the canvas used in
making the tent = curved surface
area of cylinder

o wrl + 2arh;

feroafr=
gD
=nryfr? +hf +2wrh,

=-2?2—x]5xd('|5)2 +(8) +2><2?_2x15x9

:%ﬂ_rm 225+64 +597ﬂ

330 5940 330x17 5940
= — -+ = +

B

= NEED A= 7 7
_5610 5940 _ 11550

7 7 7
~ 1650 m?

Hence. the area of the canvas used in making the tent
i5 1650 m2
Since. the 30 sq. m of canvas wasted during stitching,

Therefore total area of canvas using in making the
tent = 1650 + 30

= 1680 m?
- The cost of 1 m? canvas bought Is? 200
~. The cost of 1680 m? canvas bought Is 2 1.680 x 200
=¥ 336.000

@ Very Short Answer 1ype Questions \)

QL Volume and surface area of a solid hemisphere

Q2.

Q3.

Q4.

Q5.

are numerically equal What is the diameter of
hemisphere? [CBSE 2017
If two cubes of edge 2 cm each are jolned end to
end, find the surface area of the resulting cuboid.

[U. Imp.]
A ball Is exactly fit inside the cublcal box of side
‘a’ unit. What is the volume of the ball? [U. Imp.]

Two cubes have their volumes in the ratio 8 : 27.
Find the ratio of their surface areas.

A cone of radius 5 cm and slant height 13 cm, then
find the height of cone.

'@I Short Answer Type-| Questions N

QL A solid is in the shape of a cone mounted on a

hemisphere of same base radius. If the curved surface
areas of the hemispherical part and the conical part
are equal, then find the ratio of the radius and the
height of the conical part. [CBSE 2020]



Q 2. Two cones with same base radius 8 cm and height

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

15 cm are joined together along their bases. Find
the surface area of the shape formed.

What will be the approximate volume of the largest
right circular cone that can be cut out from a cube
of edge 4.2 cm?

The volume of a right circular cylinder with its

height equal to the radlus Is 25; cm’. Find the

height of the cylinder. [Uge T :.27_2] - [CBSE2020]

From a solid right circular cylinder of height 14 cm
and base radius 6 cm, a right circular cone of same
height and same base radius is removed. Find the
volume of the remaining solid. [CBSE 2020])

Two types of water tankers are available in a shop
at the same rate.
Firstoneisinaconicalformofdiameter3mandheight
5.

Second one is in the form of a cylinder of diameter
3 m and height 2 m.

P N

N ] 4

Sm 2m
/,..-r-'-'_"--..\

s
o Im —P

Out of the two, which tanker capacity (in Litres) is
more and how much?

A factory manufactures 120000 pencils daily. The
pencils are cylindrical in shape each of length 25cm
and circumference of base as 1.5 cm. Determine the
cost of colouring the curved surfaces of the pencils

manufactured in one day at T 0.06 per dm?.

The curved surface area of a right circular cone is
12320 cmz. If the radius of its base is 56 cm, then
find its height. [CBSE SQP 2022 Tarm-Il ]

_! Short Answer Type-ll Questions §)

QL A solid is in the shape of a right-circular cone

Q2.

surmounted on a hemisphere, the radius of each
of them being 7 cm and the height of the cone is
equal to its dilameter. Find the volume of the solid.

[CBSE2023]

A medicine capsule is in the shape of a cylinder
with two hemispheres stuck to each of its ends (see
the given figure). The length of the entire capsule
is 14 mm and the diameter of the capsule is 5 mm.

Find its surface area. [USE It = 2—;:'

[NCERT EXERCISE; U. Imp.]

Q3.

Q4.

Q5.

Q6.

Q7.

Q6.

Q0.

C

14 mm

4
S mm
¥

_—

From a solid cylinder of height 20 cm and diameter
12 cm, a conlcal cavity of height B cm and radius
6 cm is hollowed out. Find the total surface area of
the remaining solid. [CBSE 2023 ]

The cost of painting the total outside surface of a
closed cylindrical oil tank at 60 palse per sq. m is
¢ 237.60 and the height of the tank is 6 times the
radius of the base of the tank. Find the radius and

height of the tank. [Use = %] [CBSE2015]

A wire of diameter 3 mm is wound about a cylinder
whose height is 12 cm and radius 5 cm so as to
cover the curved surface of the cylinder completely.
Find the length of the wire. [CBSE2017]
A heap of rice is in the form of a cone of base
diameter 24 m and height 3.5 m. Find the volume
of the rice. How much canvas cloth is required to
just cover the heap? [NCERTEXEMPLAR; CBSE2018]

Aditi went to a painter to get her two wooden toys

painted.
Toy 1 is in the form of a cone of radius 3.5 cm
mounted on a hemisphere of same radius.

1

13 cm

Toy 2 is in the form of a hemispherical bowl of
diameter 7 cm mounted by a hollow cylinder.
These toys are painted from inside.

Out of the two, whose cost of painting at
2 1.50 per cm? is more and by how much?

The sum of the radius of base and height of a solid
right circular cylinder is 37cm. If the total surface
area of the solid cylinder is 1628 sq. cm, find the

22
volume of the cylinder. | Use T = — | [casezotg]

From a solid right circular cylinder
with height 12 cm and radius of
the base 5 cm, a right circular cone
of the same height and the same
base radius is removed. Find the
volume and total surface area of
the remaining solid. [Use © = 3.14]

[CBSE 2015]



According to the question.

Volume of hemisphere

= Total surface area of hemisphere

Q10. A luice seller was serving juice to his customers Q5. A rocket Is in the form of a right circular cylinder
using glasses as shown in figure. ~— closed at the lower end and surmounted by a
The inner diameter of the |>~——" cone with the same radius as that of the cylinder.
cylindrical glass was 5 cm but The diameter and height of the cylinder are 6 cm
bottom of the glass had a and 12 cm, respectively. If the slant height of the
hemispherical raised portion conical portion is 5 cm, then find the total surface
which reduced the capacity of the area and volume of the rocket. [Use 7 = 3.14]
glass. If the height of a glass was Q 6. Atentis inthe shape of a cylinder surmounted by a
107w, fiod The:apparent and actual capaciyof conicaltop.ifthe height and radius of the cylindrical
theglass (Vsemsoalal part are 3 m and 14 m respectively and the total
| LR EInR e rRe helght of the tent is 13.5 m, find the area of the
_@f Lﬂng Answer T T S canvas required ﬁ:ur2 making the tent , keeping a
provision of 26 m~ of canvas for stitching and
QL A solid wooden toy is in the form of a hemisphere wastage. Also, find the cost of the canvas to be
surmounted by a cone of same radius. The radius purchased at the rate of Z 500 per mZ.
of the hemisphere is 3.5 cm and the total wood [CBSE SOP 2023-24]
used in the making of toy is 166% cm”. Find the Q7. Water is following at the rate of 15 km/h through a
) pipe of diameter 14 cm into a cuboidal pond which
HBlght af-the FDY' g, finc the tosk & paInKIAg is 50 m long and 44 m wide. In what time will the
the hemispherical part of the toy at the rate of c
2 level of water in pond rise by 21 cm. What should
¢ 10 percm™. [CBSE 2022 Term-ll] ) L )
Q2. From a cuboidal solid metallic block of dimensions erie ?peed St (FuE el iewlisto
15cm x 10 cm x 5 cm, a cylindrical hole of diameter be attained In 1 hour?  [CBSE SQP 2023-24] @
7 cm is drilled out. Find the surface area of the Q8. A wooden article was made by scooping N
remaining block in cuboidal block. out a hemisphere from each end of a solid
Q 3. Due to heavy floods in a state, thuysands were cylinder as shown in the figure. If the
rnndenz:d homeless. 50 schools collectively decided height of the cylinder is 10 cm and its base /—\
to provide place and the canvas for 1500 tents and : : )
share the whole expenditure equally. The lower 's of radius 3'_5 cm, find the total surface \.__/
part of each tent is cylindrical with base radius ATRR A Ee arRcie; (EBRE2023)
2.8 m and height 3.5 m and the upper part is Q9. There are two identical cubical boxes of side 7 cm.
conical with the same base radius, but of helght From the top face of the first cube a hemisphere of
2.1 m. If the EAnVas used to make the tents costs diameter equal to the side of the cube is scooped
X 120 per m", find the amount shared by each out. This hemisphere is inverted and placed on the
school to set up the tents. [CBSE SQP 2022-23] top of the second cube’s surface to form a dome.
Q4. Aniron pole consists of a cylinder of height 240 cm Find:
and base diameter 26 cm, which is surmounted by (i) the ratio of the total surface area of the two
another cylinder of height 66 cm and radius 10 cm. new solids formed.
Find the mass of the pole given that 1 cm® of iron (ii) the volume of each new solid formed.
has approximately 8 g mass. [Take, © = 3.14] [CBSE SQP 2022-23]
| Solutions |
A4
Very Short Answer Type Questions _ %ma a2 = 2P =972
1. Let the radius of the hemisphere be r.
r? [r — E] =0
- 2_3 - 2
. Volume of hemisphere =S
9
and total surface area of solld hemisphere = 3xr - =S (- r=0)

So. the diameter of hemisphere « 2r

=2x2=9unit5
2



r'-"

cowmmon] ERR(DR \

\

Students take the formula of TSA of solid hemisphere
as 2nr® in haste but it is wrong. Students should
understand the formula of TSA of hemisphere, which is

Short Answer Type-l Questions

Ertrz + ?U'z = 3nr2.

2. Given, edge of cube =2 cm

. Length of cuboid formed (()=2+2 =4 cm
Breadth of cubold (b) = 2 cm
and helght of cubold (h) = 2 cm.

Surface area of the resulting cubold
=2(lb+ bh + hl)
~2(4%x2+2x242x4)

«2(8 +4 +8)

w2 x 20 0 40 am?

Given,
Dlameter of the ball « Edge of the cublcal box
= 'g units

/

=]

- Radius of the ball (r)=% units

Hence. volume of the ball = % zr3

W cuble units

. Let'd and ‘A’ be the edges aof two cubes. Then

Volume of first cube El

Volume of second cube

g

g_2
A 3

60°
. Ratio of surface areas of two cubes = w

(5] ) -5 e

. Glven radius of coner=5aocm

and slant helght of cone () = 13 cm
h=A? -r?
=132 - (52 =169-25
:Jﬂmzcm

Hence. helght of cone Is 12 cm.

1. Let the height and slant height of the cone are h and
[ respectively.

According to the question.
Radius of cone = Radius of hemisphere = r
Now, CSA of conical part = CSA of hemispherical part

= 1'[."‘!:2‘."::1’2
= ~Jr2+h2=2r (- I=1/h2+r2}
= r2+h2=4r2 — ."12:3(‘2
L B
=2 2 3 — h 3

Hence. required ratio is ER

2. Glven. radius of cone. (r) =8 cm

and helght of cone, (h) = 15 cm
Now. slant height of cane ABC.

L= J(0A)?+(0C)% = /(8) + (15)°
_ /64 +225 = /289 = 17cm

Now. surface area of the joined shape
= 2 x Curved surface area of cone ABC
= Zxrl

=2x2xExT?

59?8{4 = B854.86 cm?

3. Glven, edge of a cube = 42 cm

A

\ [T

4.2 om

— 47 cm—>

From figure,
Height of cone (h) = Diameter of cone

= Edge of cone = 4.2 cm

Racdius of cone(r) = 42 _ 21lcm

P

*. Volume of the targEﬁt right circular cone
22

?m—Zh -——x7x?_1><21><4,2

=22x03x0.7 %42 =19.404 cn?



4. Glven. helght of a right circular cylinder (h)

5.

= radius of a right circular cyUnder (r) = x (say).

and volume of cylnder = 25% = % cm’

rzh = EE
7
22 176
= — X XXX =—m
B
. ,13 = E = 23
= X=2
Hence. required height is 2 cm.
Given that
height of the cylinder (h) = height of the cone = 14 cm
ff _-H-'\ ‘
1dm
v
B cm

and base radius of the cylinder
= base radius of the cone

=% (r) =6cm
- The volume of the remalning solid
= Volume of gylinder — Volume of cane

~wh-Srth - Zarh

= Zrx (B x 14 22 x Z2x 36 x 14 = 1056 o’

Glven. radlus of cone (r)mim and helght of cone
(h)=5 4

]
- Volume of cone = gnrzh

- 117857 m°
S ST L (--1m? =1000L)

Also, radius of cyUnder (R)=%m :

and helght of cylnder (H) = 2 m
- Volume of cylUnder = =RPH
22 3 _3

=TXE}{EJ{2

= 141428 m°
-141428 L (-~ 1m> =1000 L)

Hence. capacity of cylindrical tanker is more by
(14142.8 = 11785.7) = 2357.1L

7. Glven. pencils are cyUndrical In shape
Length of one pencll (h) = 25 cm
and circumference of base. 2ar=15cm

_15x7
22x2

=0.23B6cm

—

Now, curved surface area of one pencll = 2nrh

= 2><-%£x&2356x25

_262.46

=37.49 cm?

=_37"’9 drm? [ lem= % dm ]

=0375 dm?
. Curved surface area of 120000 pencils

— 0375 x 120000
= 45000 dm?

Now. cost of colouring 1 dm? curved surface of the
pencils manufactured in one day =2 0.06

.. Cost of colouring 45000 dm? curved surface
= 45000 x 006 =% 2700
B. Let rand h be the radius and helght of a cone.

Given. radius of cone (r) = 56 cm

and curved surface area of cone = 12320 an
7l = 12320

2z

= %KEEKI:]BZD

12320x7 _ B6240

— [ =

70

22x56  22x56
S 2er =70 (- 12224 1)
= (56)%+ H = (70)?
= H* = 4900 — 3136
- 1764
— h=42 cm

Hence. helght of a cone Is 42 cm.

Short Answer Type-Il Questions

1. Let r and h be the radius and helght of the cone
respectively.

Glven, radius of cone = radius of hemisphere (r)
=7 cm
and height of the cone (h) = diameter of cone
=2r=2x7=1cm
.. Volume of the solid = Volume of cone + Volume
of hemlisphere

=%mr2h +%m3
=%mr2(h+2r)

=%x%x{7)z x(14+2x7)



22x7 22x7x28

3

x (14 +14) =

—%—MHTEE!W

g mm —
From figure. radius of cylindrical part (r)
= Radius of hemispherical part (r)

Dlameter of the capsule _ 5

= 35 -EITIITi

Length of cylindrical part (h) = Length of the entire
capsule—2 xr=14—-5=9 mm
. Surface area of capsule ,
= 2 x CSA of hemlspherlcak part

+ CSA of cylindrical part
=2 x 2rr? + 2nrh

& f_’m(%)z + 27;(%)(9) = 25n + 45n

«70r mm?« 70 x 4% mm? = 220 mm?

Hence. the surface area of capsule is 220 mm>.

3. Glven. helght of the sold cylinder (h) = 20 cm
height of the conlcal cavity (H)
=8 cm
and radius of conical base

20 cm

= radius of cylindrical base (r) ml
= 6 cm

. Total surface area aof the
remaining solid = Curved em
surface area of conlcal cavity + Area of clrcular base
of cylindrical part

= 21itrh + mrl + rtr2

=xr(2h +'JHE T r)

_gxﬁx{2x2[1+ (8) +(6)? +s}

_gx{40+\/64736+5}-—¥x{40+ 100 +6]

_15;—2><(£|D+1D+6) = 132_;(56

=1056 cm?

COMMON ERR@R o

In problems related to surface area and volume, students
write incorrect formula and get wrong resulL.

4. Let 'r' be the radlus of closed cylindrical oll tank
Then, helght of the tank (h) =6 x r=6 rm (1)
Now, total surface area of closed oylinder

= 2nrh + 2z’

= 2nr(h+ ) = 2540 (6r + 1)

4ty

s T 5 7,,2 = 41”.2 m.? (FFDIT! EQq- (]))

-~ Cost of painting the total outside surface of a closed
cylndrical oll tank at 60 palse per m* = 3 23760

(given)
44r° »x 060 = 23760

3 23760 23760

=

44 % 0.60 4‘:}}(6[]
= r2=9 = r=3im
From eq. (1).

h=6r=6x3=1Bm
Hence. the radius and helght of the tank are 3 m and
18 m. respectively.
5. Given. diameter of the wire

3 1
m o — w0 S —
Imm 0 cm [ mm _IDcrn)

- One round of the wire covers 3/10 cm of the
height of the cylinder.

Hmmﬁf\

10 cm

Also given,
Length of cyUnder (h) =12 cm

Adequate practice and remembering of formula is
necessary.

Now. wire will cover entire length of cylinder.

%cm is covered in = 1 round
; 10
1cm s covered in ='I:-c? rounds

12 cm Is covered In = 12 x% = 40 rounds

Length of the wire required to complete one round
= Clrcumference of cylinder
= 2%F = 2n (5) = 10 cm
So. length of the wire required to cover whole
cylinder
= Length required to cover 1 round
x Number of rounds
= 10x x 40 = 400n = 400 x 3.14 = 1256 cm
Thus. required length of the wire is 1256 cm.



6. Given, dlameter of the base of cone = 24 m

-. Radius of the base of cone (r) = 24/2=12 m
Height of the cone (h) = 3.5 m

-+ A heap of rice Is in the form of a cone.

~. Volume of the rice = Volume of the conical heap

=-£—1'[r2h ..—..%—)f: -—252—}{ (1.2)2 b 4 35!’1‘!3

=%x12><12><3-5m3=528m3

Now. slant helght of conical heap
()=Ah2+r2 = J35)7 122

=/12.25+144 = /156.25 =125m

TR!CK

Quantity of canvas cloth is equal to the surface area of
heap to just cover i

-, Curved surface area of the heap » =rl

Hence. the required canvas cloth to just cover the
heap is 47143 m?

. ForToy 1
Glven. radius of hemisphere (r) = Radlus of conical
portion
=35 on
Height of conical portion (h) =15.5—-35=12 cm

Slant helght of conical portion (() = th e
o 1](12)2 +(3.5)2 =v144+1225

=4156.25 =125am

. TSA of toy = CSA of cone + CSA of hemisphere
sxrl# 28 = nr (1 +20
22
:73(3.5(12_5 +2x35)

-1 %195 = 2145 cm?
So. Cost of painting the toy = % (1.50 x 214.5)

=3 32175
For Toy 2
Given. radius of hemisphere (r) = Radius of cylinder
le:m
2
=3.5cm

Helght of cylnder (H) = 13 =35 = 9.5 cm
. Inner surface area of toy = CSA of hemisphere
+ CSA of cylinder
o 2 + 2nrH @ 27r(r + H)

i3 x%x 35(35+95)

=22 x 13 = 286 cm”
So. Cost of painting the toy = ¥ (1.50 = 286)
= ¥ 429
Hence. cost of palnting the second toy ls more by
(429 —321.75) = ¥ 107.25

B. Let the radius and helght of cylinder be 'r and 'h’

Students should learn formulae of basic figures and do
adequate practice and also concentrate to the correct

respectively.

TiP:

calculation.
Given, r+he37cm (1)
and total surface area of cylinder = 1628 cm?
- 2nr(r+ h) = 1628
= 2nr(37) = 1628 (from eq. (1))
_ 1628 _
— 2nr = = 4.4
= 2 X —2?2— *x =44
44 x 7
= Fals e 7cm
From eq. (1).
7+h=37
= h=37-7=30cm
Hence. the volume of oylinder « 2’ h
= —27% x7Tx7x30
= 4620 cm’
9. Given. radius of cylinder (r) = Radius of cone (r) =5 cm

Helght of cylinder (h) = Helght of cone (h) = 12 cm
- Slant helght of the cone (()

= P+
= J52+122 = /25 + 144
— .f]E:B =13 cm

So. Volume of the remalning sold
= Volume of the oylinder
— Volume of the cone

it B %m‘zh

. %m‘zhrz 32- %314 x 52 x 12 am® = 628 cm?

Now. total surface area of the remalning solld

= CSA of the cylinder + CSA of the cone
+ Area of the top of the cylinder

= 2nrh+ arl+ ar o nr(2h + [+ 1)
314 x 5(2 x 12 +13 +5) cm?

=314 x5 x 42 = 6594 cm?

Hence, volume of the remalning suug Is 628 cm’
and its total surface area is 659.4 cm”.

—

\

COMMON ERR@R' \

Sometimes students make mistake in finding the surface
area of the remaining solid. They take surface area of
solid = surface area of cylinder — surface area of cone,
but it is wrong. The right way of finding surface areg =
Curve surface area of cylinder + surface area of cone +
Area of top of cylinder.

/

10. Glven. helght of the glass. (h) =10 cm

and inner diameter of the glass. (d)=5 cm

-d_5

~. Inner radius of the glass, (r) >=5= 25cm



Now. apparent capacity of glass
= Volume of cylinder = ar?h
=314 x (25)? x 10

=314 x 625 x 10 =196.25 cm”
Now. valume of hemispherical raised portion

a3 =%x 314 % (2.5)3

x 314 %X 15.625 =32 71cm>

. The actual capacity of the glass
= Apparent capacity of glass — Volume of

u
Wi wins

b

hemispherical raised portion
-196.25-3271=163.54 cm>

Long Answer Type Questions
1. Let the height of the conical part be 'h"cm.

F 3

Glven. radius of cone (r) = radius of hemisphere
(r) = 35 cm

- Volume of the wood used to make the toy

_ 155% cm?

.. Volume of hemispherical part
+ Volume of the conical part

TiP

Students should learn formulae of basic figures and do
adequate practice and do correct calculations.

2 a g

=3 im" ar g]‘tr T
- S a(2r+ h)= 1081

> +xZ .« (35%(2x35+n) =10
1001 Ix7
- R T YT
= 7+h=13
] h=13-7=6cm
So. the height of toy =h+r=6+35=95cm
Now. Area to be painted = CSA of the hemisphere

= 2nr?

o2 x 4 x (35)2 am?= 77 cm?
2

"> Cost of painting 1cm® area =% 10

Hence. the cost of palnting 77cm? area = 2 (77 x 10)
w770

2 In cuboldal block.
length [« 15cm
breadth b« 10 cm
and helght h= 5 cm

7ocm
—
-

&cm

———
10am

165cm

. Surface area of the cuboldal block

= 2(lb + bh + hl)

= 2(15%x10+10 x5 +5 x 15)

= 2(150 + 50 + 75) = 2 x 275 = 550 cm”.
Given diameter of cylindrical hole is 7 cm and its
height h=5 cm.

- Its radius (r) =% cm

Curved surface area of cylUndrical haole = 2zrh
=Pt s o IO
7

Area of two circular base of cylindrical hole
2
=’ + nr =2><27—2x[%] =77 cm?

~. The surface area of the remaining block
« Surface area of cubolidal block
+ CSA of cylindrical hole
— area af two circular bases of cylindrical hole
=550 cm® + 110 cm? = 77 cm® = 583 cm”.

3. Glven. radius of the base of _—
cylinder (r) = 28 m = Radius of the £&=="===
base of the cone (r). ey |

Height of the cylinder (h) =35 m

Helght of the cone (H) = 21m.
Slant helght of conical part 28m

(1) oV +H? = (28) + (21)2

786 +441=1225=35m

Area of canvas used to make tent
= (SA of a cylinder + CSA of cone

=2nrh + mrl
=2x$x25x3.5+2—72x15x3-5

- 616 +308=924m’
Cost of 1500 tents at ¥ 120 per sg-m

= 1500 % 120 x 924 =¥ 16.632000
Share of each school to set up the tends

=16632000/50 =% 332,640
4. Here. solid iron pole Is a combination of two cylinders.

For first cylinder.
Helght (hy) = 240 cm
Base diameter = 26 cm



- Base radius (n) =%cm =13 cm

For second cylinder. height (h;) = 66 cm
Radius (ry) « 10 cm

-~ Volume of cylinder = 2h

100ecm 66 cm
— 4
-
13 cm
240 cm
] 4
o ——

- Tatal volume of iron pole = Volume of first cylinder
+ Volume of second oylinder
=ﬁr2]h]+ﬂ:r22h2
= 1t (13)% x 240 + = (10)° x 66
=1 [169 x 240 + 100 x 66)
= 314 (40560 + 6600) = 314 x 47160
= 1480824 cm®
Hence. total mass of the Iron pole
=148082.4 x B g =11846592 g
(given.1cm> =8 g)
_ 11B4658.2
- 1000

kg

1
" ~lgs=
= 11B4.66 kg [ B monkg]

. Glven. rocket Is the combination of a right clrcular
cylinder and a cone.

Also. diameter of the cylinder = 6 cm
- Radius of the cylinder (r) =%= 3cm

and height of the cylinder (h) =12 cm

Now area of base of cylinder

—ar=3x(3)%=314x9=2826cm".

- Volume of the cylinder = ar’h = 314 x {3}2 x 12
% 33912 cm’

and curved surface area = 2xrh
mZ2x3)14x3x12

~ 226.08 cm?
o
H 2
B Q
5
~
=
E D

B cm
Now. In right angled AAQOC, use Pythagoras thearem

h=y52-32 =25-9 =416 =4

. Helght of the cone, H= 4 cm
and radius of the cone.r=3 cm

Now. volume of the cone =-;-mr2H = %x 314x(3) x4

=304 _sy6aen
3
and curved surface area of cone
- nrl =3 % 3 x 5 = 471 am?
Hence. total volume of the rocket
« volume of cylinder + volume of cone
= 33912 + 3768 = 3768 cma
and total surface area of the rocket
= (CSA of cone + CSA of cylinder
+ Area of base of cylUnder
=471 +226.08 + 2826 = 30144 cm?

. Given. height of the oylindrical part (h) = 3 m and

radius of the cylindrical part
(N =14m 106 m
. Curved surface area of

@Undritah part
4 m 3m

=2nrh = 2><—2-_;2—>c1£ax3

=264 r‘l'!2
Also. glven total helght of the tent (H) = 135 m
. Helght of the conical part (H) « H = h
wl1365-3=105m
and radius of conical part

= radius of cylindrical part (r) = 14 m
.. Curved surface area of conical part

o orl o nryré + H?

=%x 14x/(14)? + (10.5)%

= 44 %4196 + 11025

=44 x+306.25 =44%175

- 770 m?
. Total surface area of tent = CSA of cylindrical part
+ CSA of conical part = 264 + 770 = 1034 m?
~~ Provislon for stitching and wastage « 26 m?
~. Required area of canvas for making the tent
21034 + 25 = 1060 m*
So. cost of the canvas to be purchased
= Rate x TSA =¥ 500 x 1060 =% 5, 30.000

. Given. length of the pond () =50 m.

width of the pond (b) = 44 m
and water level is to rise by (h) = 21 am

21
=—
100

. Volume of water In the pond =[x bx h
2]
=50x 44 x——=462m°
“ 00
Also given. dlameter of the pipe = 14 cm

Radius of the plpe (r]m%m?cm m%}-m



Now. area of cross-section of plpe r?

22 7F 156
= — ] — = m
7 “\700) ~ 10000

and rate at which the water is flowing through the
plpe. h =15 km/h = 15000 m/h.

- Volume of water flowing In 1 hour = Area of
cross~section x helght of water coming out of pipe.

154
10000
.. Time required to fill the pond

Volume of the pond
Volume of water flowing In 1 hour

462

x 15000 = 231m°>

=——=2hours-
231
Let the rate at which the water Is flowing through the
pipe x km/h.
Now.,

Time required to fill the pond x volume of water
flowing in 1 hour «= volume of the pond

1 x area of cross-section x helght of water coming out
of pipe = 462

xx =462

10000
X 462x10000

30000
000 km/h = 30km/h

Hence. speed of water if the rise in water level is to be
attalned In 1 hour = 30 km/h.

. Given. the helght of the cylinder h= 10 cm

and the base radius of cylinder r= 35 cm

Also, the base radius of hemisphere

= base radius of cylinder (r)

=SB

. Total surface area of the article = curved surface
area of cylinder + 2 x curved surface area of
hemisphere

= 2nrh+ 2 x 2ir? = 27r (h + 2r)
= 2><-27—2><3.5 x(10+2x3.5)

.
-

=30000m/h

x35x17 =374 cm?

9. (i) First Solid Second Solid

-~ L/
TiP:

In both solld figures, the diameter of a hemisphere Is
equal to the side of a cubical box.

Glven. edge of both tdentical cublical box =7 am
Diameter of both Identical hemlsphere « Edge of
cubical box =7 cm

= Radius of both identical hemisphere.

(r)=% cm=35cm

Surface area for first new sold (5)
= Surface area of cube + surface area of hemisphere

—area of circle
- 6 (Slde)? + 2n? —=r?

:6><7x?+2x%x(3.5)2 —%x(B.S)z

=294 + 77 —385 = 3325 cm?

Surface area for second new sold (S;)
- 6 (Side)? + 2nr? — r?
=6x?x?+2x2—2-x(3-5)2 —-2—2~>¢(3-5)

7 ¥
=294 + 77 =385 = 332.5 cm?
§5:5=1:]
(If) Volume for first new sold (V) = Volume of cube
—\Volume of hemlsphere

- (Side)? —%nra

2 22

m?x?x?—-ngx(H.S)a m3i|3~539 = Lol cmn’

6 6

= 25317 cm?
Volume for second new solid
(V) = Valume of cube + Volume of hemisphere

m(SIdE)H"]"%JIF] m?x7x?+§x§x(3.5}3

— 1.
6 6
- 43283 cm’

& Chapter Test

Multiple Choice Questions

QL Two different cylinders of same radius 7 cm but

different heights 10 cm and 12 cm are joined
along the base. The capacity of combined cylinder

Q2. Two cubes each of volume 8 cm® are joined end to

end. Then the surface area of resulting cuboid is:

a 48 sz b. 44 cm2
c 40 t:rrl2 d 50 sz

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, o©
statement of Assertion (A) Is followed by a statement of
Reason (R). Choose the correct option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the comrect explanation of Assertion (A)

Is: [Use = -2—2]
7

a. 3380 cm”
c 3340 cm3

b. 3388 cm”
d. 3345 cm?



Qs.

Q4.

b. Bath Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A)

c Assertion (A) Is true but Reason (R) Is false
d. Assertion (A) is false but Reason (R) Is true

Assertion (A): Atoy is in the form of a cone of radius
3.5 cm surmounted on a hemisphere of same
radius. If the total height of the toy is 15.5 cm, then

A 3 22
volume of the toy is 243.83 cm”. |Use t = =

Reason (R): The volume of combined figure can be
determined by sum of the volumes of individual
solid figure.

Assertion (A): Two identical cubes of each of
volume 64 cm? are joined together end to end. The
surface area of the resulting cuboid is 350 cm?.

Reason (R): The shape of a gilli, in the gilli-danda

game is a combination of two cones and one
cylinder.

Fillin the Blanks

QS. Asolid ball is exactly fitted inside the cubical box
of side a. The volume of the ball is..............
Q6. If a cone of height 12 cm is mounted on a
hemisphere of same radius 5 cm, then the height
of the combined figure Is .......ccocvveevrrennns .
True/False
Q7. Solid cone is exactly fitted inside a cubical box of

slde a. The volume of the cone is %cﬁ.

Q 8. The curved surface area of the given solid figure is

2nrh + 7wrl.

Case Study Based Question

Q9.

Teacher decided to take some
students on a picnic trip (o
Mussoorie, where they saw
Kempty falls, Lal Tibba,
company garden etc. At night
they hired a tent. The tent was in
a shape of cylinder at the bottom

and conical at the top and is madc up of good quality
fabric.

(i)
(i1)

(iill)

The diameter of the base of the cylindrical and conical
portion is cqual, which is 7 feet. The total height of
the tent is equal to its diameter and the height of the
cylindrical portion is 4 fecl.

Based on the given information, solve the following
questions:

Find the surface area of the conical portion.
Find the total fabric is used to make a tent.
Or

Find the total capacity of the tent.

If each child occuples a surface area of %sq. feet,

then find the maximum number of children that
can be accommodated in the tent.

Very Short Answer Type Questions

Q 10.

QLL

Two cubes have their volumes in the ratio 1 : 27.
What Is the ratio of their surface areas?

Asolid is composed of a cylinder with hemispherical
ends. If the whole length of the solid is 104 cm and
the radius of each hemispherical end is 7 cm, then
find the cost of polishing its surface at the rate of

[Use = E]
7

T 2 per dm’.

Short Answer Type-l Questions

Q12

QI3

Two cones with same base radius 8 cm and height
15 cm are joined together along their bases. Find
the surface area of the shape so formed.

50 circular plates, each of radius 7 cm and
thickness 0.5 cm are placed one above another to
form a solid right circular cylinder. Find the volume
of the cylinder so formed.

Short Answer Type-ll Questions

Q4.

Q15.

A sphere of maximum volume is cut-out from a
solid hemisphere of radius r. What is the ratio
of the volume of the hemisphere to that of the
cut-out sphere?

A building is in the form of a cylinder surmounted
by a hemispherical dome. The base diameter

2
of the dome is equal to 3

the building. Find the height of the building, if it

of the total height of

contains I.Wi m3 of air.
21

Long Answer Type Question

Q16.

A solid iron-pole having cylindrical portion 110 cm
high and of base diameter 12 cm is surmounted by
a cone 9 cm high. Find the mass of the pole, given

that the mass of 1 cm® of iron Is 82 gm.



