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Volumes

Surface Areas and

( Fastracl« Revision )

» Cubold: A cubold has six faces. Let the length of a cubold
be ‘l’, breadth be 'b’ and height be ‘A’

!
Ji

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((b+ bh + hl) square units

4. Length of the diagonal =\ +b2+h? ynits

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

'Yy

/} a

a

1. Volume = (Side}3 — @ cubic units
2. Lateral Surface Area (LSA) = 4d° square units
3. Total Surface Area (TSA) = 64" square units
4. Diagonal = a /3 units
» Right Circular Cylinder: A cylinder hasone  ~—

e R

curved face and two plane circular faces. :
Let ‘'r' be the base radius and ‘A’ be the R
vertical height of a cylinder.
1. Volume = Area of base x Height
= nrh cublc units

2. Curved Surface Area (CSA)

= CircumFference of base x Height m

= 2nrh square units
3. Total Surface Area (TSA) = CSA + Area of two ends

=2nrh+ 2nr? = 2nr(h+ r) square units

» Hollow Cylinder: Solids like pipes

are in 'the shape of hollow Fyilrtd:srs. W S bty A
Let ‘R' be the external radius, 'r’ be

the internal radius and 'h' be the
height of a hollow cylinder. :
1. Area of cross-section h
=?:(R2— rz) square unlts '
2. Volume of material
= 2RPh -’ h

w h(RE = 77
=xh(R+ r)(R-r) cubic units

3. Curved Surface Area (CSA) = External surface area +
Internal surface area
=2nRh+ 2nrh=2=h(R+ r) square units
4. Total Surface Area (TSA)
= Curved surface area of hollow cylinder
+ Area of top and base rings
= 2nh(R+ N + 2n(RF = )
=21 (R+ n(R— r+ h) square units
S. Thickness of cylinder = R—runits
Right Circular Cone: A cone has
one curved face and one plane
circular Face. Sollds like joker's cap,
Funnel, softy ice-cream, etc. are in
the shape of cone. Let '/’ be the
radius, ‘A" be the vertical helght
and 'l’ be the slant height of a right ¢
circular cone.

1. Volume =%rcrzh cublc units

2. Curved Surface Area (CSA) =l square units
3. Total Surface Area (TSA)
= CSA + Area of the base

= el + 7
= nr ({+ r) square units

4. Slant height () = \/h2 +r2 units

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

4 . :
1. Volume =§n:r3 cubic units

2. Curved Surface Area (CSA)
= Total Surface Area (TSA) = 4zr® square units

Spherical Shell (Hollow Sphere): Let 'R’ be the external
radius and 'r’ be the internal radius.
1. Volume of material

= Quter volume — Inner volume
=£?IR3 -iﬁra
3 3
4 53 3
=§E(R —r?) cublcunits
2. Thickness = (R— r) units

3. Outer surface area = 4n

4. Inner surface area = 4nr’

Hemisphere: A plane through the centre of a sphere cuts
it into two equal parts. Each part is called a hemisphere.
Let 'r' be the radlus of hemisphere.
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Volume of combined Figure
= Volume of hemisphere + Volume of cylinder
+ Volume of hemisphere.

Knowledge BEOSTER N

1. 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
remain constant.

Cost = Area x Rate

1. Volume =Enr3 cubic units

2. Curved Surface Area (CSA)
e 21’ square units

SEETaeT
3. Total Surface Area (TSA)

= CSA + Area of the base

=27 + n% =3l square units 2.

» Hemispherical Shell: Let 'R’ be the external radius and 'r’
be the Internal radius.

1. Area of base = n(R® — /) square ﬁ 3.
4.

units _ Mass
2. Volume of material Density =
5 Volume
=§H(R3 ~r’) square units 5. Important Conversions of Units

N
» Surface Area and Volume of Combination of Solid ¢ 1m =1000L

3

Figures: Supposed combined Figure of hemisphere and e 1m =1kL 3
cylinder is given below: e 1L=1000cm

¢ 1mL=1 cm3

P + + 1

( D—Q0_00 | +1im-ien

1. The surface area of combined figure is the sum of all 5

areas that are visible, (i.e., generally the sum of all the e 1km/hr = 18 m/s

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 Ffigure is the sum of all the
volumes of the individual figure.

& Practice Exercise

Q7. Suppose hand 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:

arlh

e 1m/s =% km/hr

e 1 hectare = 10,000 rn2

SN

'f Multiple choice Questions N

Q1. The shape of a gilli, in the gilli-danda game is a

combination of: [NCERT EXEMPLAR] a. ?h b.
a. two cylinders 2
b. one cone and ane C\{linder £ Zﬁfzh d. None of these
i & d lind
;_ Y:EE Eﬁﬂg;;‘; EEEED?; Smrfg Q 8. The curved surface area of az right circular cylinder
Q2. A Surahiis the combination of: [NCERT EXEMPLAR] nf hight 14 ,':m s 88 cm”. The diameter of its
a. a sphere and a cylinder circular base is: [CBSE2023]
' a. 2cm b. Tcm C. 4 cm d. 7 cm

b. a hemisphere and a cylinder
c. two hemispheres
d. a cylinder and a cone

Q9.

The volume of a cone of radius T’ and height ‘37 is:

[CBSE2023]
Q 3. A cylinder and- a cone .have same_ base and same 3 lm_g b3
height. The ratio of their volumes is: 3
a.3:1 b.1:3 R d3:2 1 d 7P

Q4. If T:hbe: of e:ge 5cm "—’?i: Qare lullt[:.Ed en;l tg Q10. The curved surface area of a cone of radius 7 cm is
iﬁ:'rT , then the surface area of the resulting cuboi 550 cm?>. Its stant height is: [CBSE 2023]
. 3.24cm b.25cm  c 4om d. 20 cm

2.90cm? b 95cm? ¢ 92cm?  d.94cm?

Q1.

The volume of a right circular cone whose area of

a5 “;}:;t s t.;?gl AHHERATRADEA SOMH hETiSpRIEES the base is 156 cm? and the vertical height is 8 cm,
of clameter d [CBSE2023] is: [CBSE2023]
3 3xd? b Zid® o and®  d Swd? a. 2496 cm? b. 1248cm3
2 c. 1664 cm 3 d. 416 cm3

Q6.
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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 EXEMPLAR]
a. 3nr? b. 67r? c. 3nr? d. 8nr?

Q2.

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

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

Q14

Q 15.

Q16.

Q17

Q18.

Q19.

Q 20.

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 d.2:3

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

20 cm is:
2 1:5 b. 5:1 .32 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
their curved surface areas is:

a.2:5 b. 5:2 c.3:4 d.4:3

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

16 3 4 3
d. —mcm b. —mrcm
3 3
C. 3_23]-“:]-“3 d. None aof these

A solid 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

A rectangular sheet of paper 40 cm x 22 cm, Is
rolled to form a hollow cylinder of height 40 cm.
The radius of the cylinder (in cm) is:

[CBSE SQP 2023-24]

80

a. 3.5 b. 7 C. — d. 5
i

A solid is of the form of a cone of radius T
surmounted on a hemisphere of the same radius. If
the height of the cone is the same as the diameter
of its base, then the volume of the solid is:
[CBSE2023]

The surface area of the following figure is:

2 2

a. 20x cmZ b. 33r f:m2 c. IBr cm d. 7z cm

-) Assertion & Reason Type Questions N

Directions (Q. Nos. 21-25): In the following questions, a
statement of Assertion (A) Is followed by a statement of
Reason (R). Choose the carrect option:
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a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A)

Q2L

b 2e.

Q 23.

Q24.

Q 25.

b. Both 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): Suppose two equal cubes of edge
4 c¢m 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, Vv = %nrzh.

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): 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 =~§?U'3 and its

surface area = 4ru"2.

4 Fill in the Blanks Tupe Questions

Q 26.

Q27.

Q 28.

Q 29.

Q 30.

The maximum length of rod that can be placed in
the cuboid box is equal to its ......ccccerrireennneees .

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 ....ccovvrvcvrererrnnee.

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

If the areas of three adjacent faces of cuboid are
X, ¥, Z respectively, then the volume of the cuboid is

if R and r be the external and internal radius of
a hemispherical shell, then the capacity of the

hemispherical shell is.......................... square units.
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'\@Q True/False Type Questions \)

Q3l. The volume of the material in a hollow body is
equal to the difference between the external
volume and internal volume.

The maximum volume of a cone that can be carved

out of a solid hemisphere of radius ris %m’?‘ .

Q 32.

Q 33.

Q 34.
Q 35.

[ Solutions

d
®

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

3. (a) Let rand h be the same radil and same helght of
cylinder and a cone.
- Volume of cylinder : Volume of cone

1
:nrzh;ln:rzh =li==3:1
3 3

4. (a) Given, edge of a cube Is 3 cm.

ik

.
L

'y
]

3cm 3cm

TiP
When we combine two cubes, then length of new cubold
is twice the length of cube's edge, but width and height

remains same.

Here, length ([« 2x3=6cm. b=3cmand he 3 cm.
. The surface area of the resulting cuboid
=2 (b + bh + hl)
332(6x3+3x3+3x5)
=2 (18 +9 +18)
2 (45) = 90 cm?
5. (d) Let 'F be the radius of solid hemisphere.
- Its dlameter (d) = 2 x r

— M=—

2

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

= 21':!‘2 + ﬁrz = 311!‘2
2
8 2 | w2 pa?
2 4

6. (a) If two solid hemispheres of same base radius 'r
are jolned together along thelr bases. then new solid
becomes a solid sphere.

CSA of new solid (sphere)
= 2 x CSA of a hemlisphere of same base radius 'r
=2 x2nrl =4 ar?

7. (b) Given, h and r be the height and radius of cylinder.
If we cut the cylinder from the middle part. then

helght of remaining cyUnder will be g

Get More Learning Materials Here : &

10.

11.

12.

13.

The ratio between the volumes of two
spheres is 8 : 27, the ratio between their surface
areasis4:9.

A cube is a special type of cuboid.

If we double the radius of a hemisphere, its surface
area will also be doubled.

~. The volume of the remaining cylinder

2
=m_2(ﬂ]:nrhl
2 2

(@) Let the radius and height of a right circular

cylinder be rand h respectively.
Given. helght of the cylinder (h) =14 cm

and curved surface area of a cylinder = 88 cm?
2arh=88
=5 2x2_!,—2rx1£| = B8
- r:ﬂ e | CM
2x22x14
So. diameter of its circular base = 2r

= 2%x1=2¢cm

(d) Given. radius of a cane (R) =r
and helght of a cone (h) = 3r

=R%h

~. Volume of a cone

nr?(3r)

g

(b) Let the slant helght of the cone be h.
Given, radius of a cone (r) =7 cm

and curved surface area of a cone = 550 cm?
: nrl = 65650
= 2><]7><I=‘:35[J
7
= I:——-—ESD =25cm
22

So. slant helght of the cone Is 25 cm.

(d) Given. base area of the cone = 156 cm?
and height of the vertical cone (h) = 8 cm
~. Volume of the right circular cone

= %x base area x height

=%x}56xﬂ _52%8 = 416 cm?

(b) The maximum helght of cone
= Height of the cylinder
=15cm
(b) Let r; and r;, be the radius of two spheres. Then

Volume of first sphere 64

Volume of second sphere 27
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4 5 1B. (a) Let rbe the radius of so formed cylinder.

I _[4 ]3 ~. Circumference of cylinder = breadth of rectangular
= & = 13 sheet
3% i
= -r-L 3 = i 40cm
5 4
<« 22cm —|Y
L. U
- 7 3 -
4nr? ’ 40
.. Ratlo of two surface areas :—'2 =[i] o
4nr; 5. © l
(4) 36 TiP-
3 3 = When a rectangular sheet is rolled along their length,
14. (a) Given, base diameter of a cylinder, d = 1.6 m and then a hollow cylinder is form. In which,
helght. h = 20 cm. « Height of cylinder = length of rectangular sheet.
- Radius of cylinder, rzﬁzﬁm « Circumference of cylinder = breadth of rectangular
2 sheet
=08 m=80am P InF =22
So. the ratio of lateral surface area to the total surface 52
F i 2nrh h = 2x7xr=22
SIS ByAnCEr “2nr(h+r)  (h+r)
=5 s L 3.5cm
.20 20 1 2
(20+80) 100 5 So. radius of cylinder Is 3.5 cm.
. Required ratioIs 1: 5. 19. (b) Given radius of cone ‘R=r
15. (3) Given, radii and heights of two cylinders are In ~. dlameter of cone = 2r
roo3 h 2 So, height of the cone (h) = 2r (By given condition)
ratio r—1=§ and h_]:§ Radius of hemisphere (R’) = r (By given condition)
< 2 ~. Volume of the solid = volume of cone + volume
. The ratlo of two curved surface areas of two of hemisphere
2rrhy () ) 3 2 2 L Rha 2R
T | [ N w —nR“h+=r(R')
cylinders = —-L —[ [ ]— X= =
2nryh, nfih)] 53 5 ? 3 ) )
B TR N
.. Required ratio is 2 : 5. 3 L) 3 ol 3 o
16. (b) 20. (b) Given radlus of cone and hemisphere Is r=3 cm
. and height of coneis h = 4 cm.
TiP :
If solid ball is exactly fitted inside the cubical box of TIP i
side ‘a’ unit. Then the dlameter of the solid ball will
be ‘a’ unit. The slant height of a cone is [ = NP +h.
1ng§'. dlameter of the ball s 2 cm. So. ::5 radius will be Now. slant height of a cone. [ = ,[rz W
: W03 3
.. The volume of the ball =§m‘ - §x =(1) =J(3)2 .,_(4)2
:%ncma =y9+16 =+/25

=5om
.. The surface area of gjven figure

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

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

cylinder is R O

.. Total surface area of cylinder

= 2nR(R + 2H) O

= qrl + 2nr? = nr (1+ 2r)
2

4+—I—>4+—IT—>»

=nx3(5+2x3) =3n(5+6)=33ncm
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21. (a) Assertion (A): Given edge of a cube is 4 cm. Hence, both Assertion (A) and Reason (R) is 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 helght is not remain
same.

So. Assertion (A) Is false.

=l

Y

Y

i
-

s
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4 cm 4 cm
i Reason (R): Let V; and V5 be the volume of two cones.
Tl P : Then
2
When we combine two cubes, then length of new Vi ERUSRL
cuboid is twice the original edge, but width and height v, B 5
remains same. 3™2h,
Here. length. (=2 x4 =8 cm. v, ,.2h]

width. b=4 cm
and helght. h=4 cm
. The surface area of resulting cubold
w 2 (b + bh + hl)
WZ(Bxﬁl+ﬁ+x4+4x8]
=2(32+16+32)=2x80=160cm?
So. Assertion (A) is correct.
Reason (R): It Is true to say that length of the
combined cubes Is 20 cm.
Hence. both Assertion (A) and Reason (R) are
true and Reason (R) is the caorrect explanation of
Assertion (A).

22. (a) Assertion (A): Let r; and r» be the radii of two

cones and hy and h; be the helghts of two cones. Then

23,

- h] :lh
4
= 4y =y
So. Reason (R) Is true.
Hence. Assertion (A) Is false but Reason (R) Is true.

(b) Assertion (A): Let V4 and V5 be the volumes of
two spheres. Also, let i and r; be the radius of two

2z

n 2 spheres respectively. Then
5 3 . v _26
V V, 125
Now. ratio of two volumes Is =t = 4 Z
vV, 3 4
2 _m_]:_) ] .
~TEJ‘2h 2 = -L: ik
3 P 1 I h 1 4 5
- 15, 3 -~ = h_] "3 Em?
5”2"72 2 2 r 3 6 3
y ]
i W - . f : -I r 5
— [3) «khz] 5 (- from eq. (1)) . »
hy 1.9 3 T
—1——}:— = — p—
- h, 374 4 5

So. Assertion (A) Is true.
Reason (R): It Is true that volume of any cane can be

determined by the formula
1

V ==ar’h
3

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

. (3) Assertion (A): We know that, the surface area of
combined figure is the sum of all the curved surface
of the individual figures.

26.
27.

.. The ratio of surface areas of two spheres is

5 _4m (] (6F_36

3, 'ftmjzz 5 _[g) 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).

diagonal

Let r be the radius of sphere and 'd be the side of a
Cube.

Given that.
TSA of the toy = C5A of hemisphere + C5A of the Surface area of sphere = Surface area of a cube
cone. : 4zr* = 6 ()’
So, Assertion (A) is true. 6
Reason (R): It Is also a true statement because any = 3 bR
combined figure Is obtalned by fixing the plane ¢
surfaces of individual figures. _ = V6

So. Reason (R) is true.

ucnrine €9

48
a 2Vn

N
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Volume of sphere 3
Volume of cube (a)?

Now,

4 6 (J6)_[6
§H ﬁnx[z\ﬁ]_ i
=\6:Vn

2B8. Given, volume of a sphere, V = 4851 m°
Let r be the radius of sphere.

V=485Tm">
4

= Enr3=4551:¢, 22

ix—xﬁ = 485]
3 7

3_ 4851x3x7  441x 2]

4x22 8
3
21 21
) e 25
- > = T 5 cm
22 (1Y
~. Surface area of sphere = brer? =4 x - A(E-J
= 1386 cm?
29. Let L b and h be the length. breadth and height of a
cubold.
Then. x=lb.y=bhand z = hl
Now xyz = b x bh x hl
XYZ @ [*b*h?
=y lbh = \|xyz

So. the volume of cubold = tbh=/xyz.

En: (R? =) cublc units.

30. 3
31. True
32. To find out the maximum volume of cone that can be
carved out from hemisphere, the radius and height of
cone willbe r.
~. The maximum volume of cone n%ru'zh
3
= —-nrz Xl = s
Hence, given statement is false.
33. Let rpand ry be the radil of two spheres. Then ratio of
volume of spheres is
Vi 8
Vv, 27
4 .3
— ey =5 ey
4 5 27 ry 27
3 3
q _(E] . h.,2 )
5 =

~. The ratio between their surface areas is
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o rene @)

Z
5 _4nit (2) 4
=

S, 4w? \3

3
Hence, the given statement Is true.

34. True. because In a cube. length. breadth and helght
are all equal
35. Let origlnal radlus of sphere be r unit Then surface
area of hemlsphere
5| = 21‘[!‘2
If r =2r then
5, =2n (21)?
= Brr?
S5 =4(2nr?)
S, =45

So. glven statement s false,

-€) Case Study Based questions N
Case Study 1

Avantika join four cubical open boxes of edge
20 cm each to make a pot for planting saplings
of pudina in her kitchen garden. The saplings are
cylindrical in shape with diameter 14.2 cm and
height 11 cm.

Based on rhe above information, solve the
following questions:

Q1. If Avantika wants to paint the outer surface of the
pot, then how much area she needs to paint?
a. 6400 cm’ b. 5600 cm?

c. 4200 cm? d. 2025 cm?
Q2. What is the volume of the pot formed?

a. 32000 cm’ b. 20250 cm”

¢. 40000 cm’ d. 10125 cm?

Q 3. If Avantika decorates the four walls of the pot with
coloured square paper of side 10 cm each, then
how many pleces of papers would be required?

a. 120 b. 54
c. 160 d. 40
Q4. Find the volume of 1 sapling.
a. 1742.75 cm’ b. 454816 cm’
c. 1764.08 cm’ d. None of these
Q5. If Avantika planted 4 saplings in the pot with some

soil and compost up to the brim of the pot, then
how much soil and compost are there in the pot?

a. 12612 cm’ b. 25029 cm”
c. 21975 cm? d. None of these
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o Solutions °

1. Given, edge of each cublcal box (a) = 20 cm
. Area to be painted = Area of (24 - 6 — 4) le. 14
square faces
=14 a* = 14 (20)% = 5600 cm?
So. option (b) is correct.
2. From fgure,
Length of the pot ([) = 20 cm
Breadth of the pot (b) = 20 x 4 = 80 cm
and helght of the pot (h) = 20 cm
Volume of pot = [bh = 20 x 80 x 20
32000 cm?
So. option (a) is carrect.
3. Area of four walls = 2({ + b) x h
-2 (20 + 80) x 20 = 4000 cm?
Glven. slde of coloured square paper =10 cm
Now. area of a square paper = (10)% =100 cm?

L
100

. Number of pieces of paper required =

So, option (d) is correct.
4. Given, height of sapling (H) = 11 cm
and dlameter of sapling = 14.2 cm

14.2

~. Radius of sapling (R) -

o em

- Volume of 1sapling = nR%H = -2:!_2-x (7.0)% x 11

174275 cm?
So. option (a) Is carrect.
5. Total volume of pot = 32000 cm?
Volurme of 4 saplings = 1742.75 x 4 = 6971 cm”
~. Volume of compost and soil = 32000 - 6971
= 25029 cm’
So. option (b) Is correct.

Case Study 2

In some Muslim countries, eating in public during
day-light hours in Ramadan 1s 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 cm 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 < 15 each.

b o e e omm e s e

e e -

e iy AL
- e
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i e ]
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QL

Q2.

Q3.

Q4.

Q5.

Based on rhe above informarion, solve the
following questions:

The volume of juice in the vessel is:

a. 1200 x cm” b. 4200 & cm?

c. 5200 n cm? d. 7200 n cm?
The capacity of each small glass is:

a. 72 ncm’ b. 42 r cm?
.32z cm’ d. 64 x cm’
Number of glasses of juice that are sold:

a. 10 b. 50 c. 100 d. 90

How much money does the stall keeper receive by
selling the juice completely?
a. ¥ 1500 b. 2750 c. T 1250 d. 21750

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.¥1875 ¢ ¥650 d. ¥ 750

Solutions °

Glven that.
Radius of the cylindrical vessel (R) = 15 cm
and height of the cylindrical vessel (H) = 32 cm
~. The volume of |uice In the vessel
= Volume of the cylindrical vessel
= nR*H
=7 x15x 15 x 32 =7200 r cm”

So. option (d) Is correct.
Given that.
Height of the small glass (h) = 6 cm
and radius of the small glass (r)
=Radlus of cylinder = Radius of hemlisphere
=3 cm
. The capacity of juice in each glass can hold
= Volume of each small glass
= Volume of small cylinder

+ Volume of small hemisphere

7
=nrh + =

2
:%(3h+2r]

_(3)°

(3x6+2x3)

=3x(18+6)=72rcm’
So. option (a) is correct.

The number of glasses of juice that are sald

m Volume of the vessel
Volume of each glass

_ 7200n
- T2n

So. option (c ) is correct.

Amount received by the stall keeper
= ¥ 15 x 100 = ¥ 1500

So. optlon (a) Is correct.

=100
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8. -~ The volume of juice in the vessel = 7200xr cm’

- Volume of & part of |ulce

- & « 7200r = 18005 cm?

. Valume of remaining |uice
= 72005 - 1800r = 54005 cm”?
. The number of glasses of juice that are sold

5400m
712rn

- Amount recelved by the stall keeper

=x Aaxlh =T 1875
So. option (b) Is correct.

Case Study 3

A wooden toy is shown in the picture.This is a
cuboidal wooden block of dimensions 14 cm x
17cm x4 cm. On its top there are seven cylindrical
hollows for bees to fit in. Each cylindrical hollow
1s of height 3 cm and radius 2 cm.

=75

=

Based on the above informarion, solve the
following questions: [CBSE 2023]

Q1l. Find the volume of wood carved out to make one
cylindrical hollow.

Q 2. Find the lateral surface area of the cuboid to paint
it with green colour.

Q3. (a) Find the volume of wood in the remaining
cuboid after carving out seven cylindrical hollows.

Or

(b) Find the surface area of the top surface of the
cuboid to be painted yellow.

® Solutions 0

1. Given. height of the hollow cylinder (h) = 3 cm
and radius of the hollow cylinder (r) =2 cm
So. the valume of wood carved out to make aone
cylindrical hollow
= volume of a hollow cylinder

= T[I'Eh
22 22 264 s

_.—3(2)2:{3:—%123 cm
7 7

2. Given, length of the cuboldal wooden block (() = 14 cm,
breadth of the cuboldal wooden block (b) = 17 cm
and helght of the cuboldal wooden block (h) = 4 cm

ucnrine €9

. Lateral surface area of the cuboid to paint it with
green colour
=2(l+b)xh
=2(14+17) x4
w2 x 31 % 4« 248 cm?
3. Volume of cuboidal wooden black = [ x bx h
=14 x17 x4
=952 cm”*
and volume of seven cylindrical hollows
=7 x volume of a hollow cylinder

264

=7 x = 264cm?3
7

. The volume of woaod in the remaining cubold after
carving out seven cylindrical hollows.
= volume of cuboldal block — volume of seven
cylindrical hollows.
-~ 952 - 264 = 688 cm’
Or

Surface area of the top surface of the cuboid

=[x b=14x17 = 238 cm?
and curved surface area of seven circular region

:?XI‘[FZ =?K*‘i—2x 4 = BBCH’IZ

. The surface area of the top surface of the cuboid

to be painted vyellow = surface area of the top

surface of the cubold —C.S.A of seven circular region
- 238-88 = 150 cm”.

Case Study 4

In a coffee shop, coffee i1s 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 the above information, solve rhe
following questions: [CBSE 2023]

QL
Q2

Find the area of the base of the cylindrical cup.

What is the curved surface area of the cylindrical
cup?

Q 3. What is the capacity of the hemispherical cup?
Or
Find the capacity of the cylindrical cup.

° Solutions °

1. Let rand h be the radius and height of the cylindrical
cup respectively.
Given, diameter of the base = 7 cm

. Its radius (r) =% cm

So, base area of the cylindrical cup = nr?
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:2x[1]2:22x49:7? ¢ Solutions ¢
T I &4 2 1. Given. dimenslon of a boxis (=20 cm. b=15cm
- 38.5cm? and h=30cm
The volume of the box = [bh
=20 x 15 x 30 = 9000 cm°.

Hence. volume of the box Is 9000 cm?.

2. In cylindrical cup.

Glven. radius (r):%r_m and helght (h) =14 cm

2.
. Curved surface area of the cylndrical cup a
= 2nrh Tl P :
29 7 The maximum length of rod that can be kept in the box,
= 2 X BN 14 =308 cm”. is equal to the length of diagonal of a cubold.

3. Let R be the radius of the hemispherical cup. . The maximum length of rod

.. Given, diameter of hemispherical cup = 21 cm

Its radius (R)=Ecm
2
So. capacity of the hemispherical cup
_2.p3
3
2 22 (217 _1ix21x21
= o N | — —
3 7 2 2
= 24255 cm?”,

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

and Its radlus (r)=% cm

Capacity of the cylindrical cup

=N x7x7 =539 cm’.

Case Study 5

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 1s 20 cm x 15 cm

= length of dlagonal of a cuboid
2102 4 h? =y(20)% +(15)? +(30)?

=400+ 225+900 =41525

=byJBlcm

Hence. a maximum length that can be kept in the box

is 61 cm.

3. The area of the wrapping sheet that covers the box

is equal to the surface area of the box
Surface area of the box = 2 (lb + bh + hl)
=2(20x15+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
Glven. radius and helght of an electric kettle are

rel4dcmandhe=25cm.

. The total surface area of an electric kettle

= total surface area of cylinder
=2nr(h+r)
=2 x3.14 x 14 (25 + 14)

- 8792 x 39 =3428.88 cm?
Hence. surface area of an electric kettle Is
3428.88 cm?.

x 30 cm and the radius and height of electrical
kettle are 14 cm and 25 cm.

_’ VE'V Short Answer Type Questions \

Q1 Volume and surface area of a solid hemisphere
are numerically equal. What is the diameter of
hemisphere? [CBSE2017]
If two cubes of edge 2 cm each are joined end to

Based on rthe above informartion, solve the Q2
following questions: end, find the surface area of the resulting cuboid.

Q1. Find the volume of the box. [U. Imp.]

Q2. Find the maximum length of rod that can be kept Q 3. Aball is Exactly fit inside the cubical box of side

in the box. ‘a’ unit. What is the volume of the ball? [V. Imp.]

Q 3. Find the area of the wrapping sheet that covers the Q4. Two cubes have their volumes in the ratio 8 : 27.
box exactly. Find the ratio of their surface areas.

Or Q5. Acone of radius 5 cm and slant height 13 cm, then
Find the total surface area of an electric kettle. find the height of cone.

ucnrine €9
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*@/ Short Answer Type-I Questions §)

QL

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

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])

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 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 radius is 25% cm’. Find the

height of the cylinder. [Use Tt :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.

First oneisin a conical form of diameter 3 m and
height 5 m.

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

N

] A

5m 2m
T N

‘Tgrﬂ‘:..—.—-—*" N 2
< 3m —/»

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

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

'@, Short Answer Type-Il Questions N

Ql

Q2.

Get More Learning Materials Here : &

A solid is in the shape of a right-circular cone
surmounted on a hemisphere, the radius of each
of them being 7 cm and the height of the cone is
equal to its diameter. Find the volume of the solid.

[CBSE 2023]

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.

Q3.

Q4.

Q5.

Q 6.

Q7.

22
Find its surface area. [Use T = ?}
[NCERT EXERCISE; CBSE SQP 2023-24]

an’

From a solid cylinder of height 20 cm and diameter
12 cm, a conical cavity of height 8 cm and radius
6 cm is hollowed out. Find the total surface area of
the remaining solid. [CBSE 2023]
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]

Or

A heap or rice is in the form of a cone of base

diameter 24 m and height % m. Find the volume

of rice. How much canvas cloth is required to just
cover the heap? [CBSE 2023]

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.

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
< 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 cmz, find the

22
volume of the cylinder. [USE n= ?] [CBSE2016,23]

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 n = 3.14]

[CBSE2015]
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Q8.

A Juice seller was serving juice to his customers

using glasses as shown in figure. ——  —~
The inner diameter of the [>——"

cylindrical glass was 5 cm but
bottom of the glass had a
hemispherical raised portion
which reduced the capacity of the
glass. If the height of a glass was
10 cm, find the apparent and actual capacity of
the glass. [Use = 3.14].

[NCERT EXERCISE; CBSE2019]

‘@/ Long AnSWer Type Questions \

Q1 A solid wooden toy is in the form of a hemisphere

Q2.

Q3.

Q4.

surmounted by a cone of same radius. The radius
of the hemisphere is 3.5 cm and the total wood

used in the making of toy is 1652 cmS. Find the

height of the toy. Also, find the cost of painting
the hemispherical part of the toy at the rate of
< 10 per cmz. [CBSE 2022 Term-li]
From a cuboldal solid metallic block of dimensions
15cm x 10 ecm x 5 cm, a cylindrical hole of diameter
7 cm is drilled out. Find the surface area of the
remaining block in cuboidal block.

An iron pole consists of a cylinder of height 240 cm
and base diameter 26 cm, which is surmounted by
another cylinder of height 66 cm and radius 10 cm.
Find the mass of the pole given that 1 cm® of iron
has approximately 8 g mass. [Take, = = 3.14]

A rocket is in the form of a right circular cylinder
closed at the lower end and surmounted by a
cone with the same radius as that of the cylinder.
The diameter and height of the cylinder are 6 cm

Q5.

Q6.

Q7.

Q8.

and 12 cm, respectively. If the slant height of the
conical portion is 5 cm, then find the total surface
area and volume of the rocket. [Use = 3.14]

Atent is in the shape of a cylinder surmounted by a
conicaltop.If the height and radius of the cylindrical
part are 3 m and 14 m respectively and the total
height of the tent is 13.5 m, find the area of the
canvas required for making the tent , keeping a
provision of 26 m’ of canvas for stitching and
wastage. Also, find the cost of the canvas to be

purchased at the rate of ¥ 500 per m?.

[CBSE SQP 2023-24]

A wooden article was made by scooping
out a hemisphere from each end of a solid
cylinder as shown in the figure. If the
height of the cylinder is 10 cm and its base
is of radius 3.5 cm, find the total surface
area of the article. [CBSE 2023]

O

9

A gulab jamun, contains sugar syrup
up to about 30% of its volume. Find
approximately how much syrup
would be found in 45 gulab jamuns,
each shaped like cylinder with two
hemispherical ends with length 5cm
and diameter 2.8 cm.

[CBSE SQP 2023-24, NCERT EXERCISE]

0l

A vessel is in the form of a hemispherical bowl
surmounted by a hollow cylinder of same diameter.
The diameter of the hemispherical bowl is 14 c¢m
and the total height of the vessel is 13 cm. Find
the inner surface area of the vessel. Also, find the
volume of the vessel. [CBSE 2023]

Solutions

Very Short Answer Type Questions

1.

Get More Learning Materials Here : &

Let the radius of the hemlisphere be r.

. Volume of hemisphere Eﬂ%lﬂj

and total surface area of solild hemisphere 3nr?
According to the question.,
Volume of hemisphere

= Total surface area of hemisphere

= %Hr3=3mr2 - 2r7=9r?
— rz{r—g}:ﬂ
= r=2 (r+0)

v

So. the diameter of hemisphere = 2r

9
w2 X —= 9units
32

—

COMMON

ERR(ODR - \

L

Students take the formula of TSA of solld hemisphere
as 2mur’
understand the formula of TSA of hemisphere, which is

in haste but it is wrong. Students should

Ihtr2 + :l'tr2 o 31‘[!‘2.

2

Given, edge of cube = 2 cm
. Length of cubold formed () =2 +2 =4 cm
Breadth of cuboid (b) = 2 cm
and height of cubaid (h) = 2 cm.
. Surface area of the resulting cubold
= 2(lb + bh + hl)
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24 x2+2x2+2x4)
=2(8+4+8)
= 2% 20 =40 cm?

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

-----------

o
a
[
€

7

- Radius of the ball (r)=% units

Hence, volume of the ball = % zr3

4 C"E
:-3—;1,:3

=%'i cublc units
4. Let'd and A’ be the edges of two cubes. Then

Volume of first cube B
Volume of second cube 27

@ _(2)
a 2
—¥ R T
A 3
602
. Ratio of surface areas of two cubes = -

{5 () -3

5. Given radius of cone r= 5 cm
and slant helght of cone (() =13 cm

h=yl%-r?
=(13)2 - (5)% =4169-25
V144 =12 cm

Hence, height of cone is 12 cm.

H

Short Answer Type-l Questions

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

Get More Learning Materials Here : &
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Now, CSA of conical part = CSA of hemispherical part

= m‘imZJtrz
- 1’r2+hz =2r (= I=~./h2+r2)
— P+ obr? = h%=37
[
= h2 3 =5 h ’J;’

Hence, required ratio is l:@ .

2. Given, radlus of cone, (r) = B cm
and helght of cone. (h) =15 cm
Now, slant helght of cone ABC.

[=V(0A)?+(0C)2 = /(8)? + (15)?
= /64 +225 =289 =17cm

Now, surface area of the |oined shape
= 2 x Curved surface area of cone ABC
= 2rerl

=2><%2—><a><17

= 2329 - g54,86 cm?
3. Given. edge of a cube =4.2 cm

AN

4.2 cm

<47 cm—>

From figure.
Helght of cane (h) = Dlameter of cone

= Edge of cone = 4.2 cm

Radius of cone (r) = %2 = 2 1cm

2
.. Volume of the largest right circular cone

m%ﬁﬁh =%><2?_—2>< 21%x21x42

=22x03%0.7%42=19.404 cmr’
4. Glven, helght of a right circular cylinder (h)
= radius of a right circular cylinder (r) » x (say).

and volume of cylinder =25%=¥ cm’
218
il |
2 5 176
= —_— X KX o—
7
=N )(3 v E oo 23
! X 2

Hence, required height is 2 cm.
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5. Given that
helght of the cylinder (h) = helght of the cane = 14 cm

—_— t

6 cm

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

= () =6cm
. The volume of the remaining solid
= Volume of cylinder — Volume of cone

B 2 2
3 3

Zrx (6 x4 =2 x 22 x 36 x 14 = 1056 o’

—

6. Given. radius of cone (r)m-—B-rn and helght of cone
(M) =5 2

. Volume of cone =%nrzh

1 22 3 3
=—=X—X=X=x5
3777272

- 11.7857 m°

~11785.7 L (--1m° =1000L)

Also, radlus of cylinder (H')=-§rn :

and helght of cylnder (H) =2 m
. Volume of cylinder = nRH

= 141428 m’
=141428 L (- 1m? =10001)
Hence. capacity of cylindrical tanker is more by
(14142.8 - 11785.7) = 2357.1L
7. Let rand h be the radius and height of a cane.
Glven, radius of cane (r) = 56 cm

and curved surface area of cone = 12320 cm?

rl = 12320
- 2?2-><56xi 12320

12320x7 86240
= = = = 0
22x56  22x56

- \‘rz +h? =70 (=

=  (56)%+h®=(70)?

(?=r?+H)

Get More Learning Materials Here : &

= h* = 4900 - 3136
= 1764

= h=42cm

Hence. height of a cone Is 42 cm.

Short Answer Type-ll Questions

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

Given, radius of cone = radius of hemisphere (r)
=7 cm
and helght of the cone (h) = dlameter of cone
m2r=2x7=14cm

.. Volume of the solid = Volume of cone + Volume
of hemisphere

=lru‘zh +£nr3
3 3

L (h+2r)
3

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

_22x7 _ 22x7x28

x (14 +14)

=% 143733

...............................

40 mm —>

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

Dlameter of the capsule _ 5
5 =5 mm

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

+ CSA of cylindrical part
=2 x 2xr% + 2nrh

- zm(g—)z +2x(3)(9) = 25x + 45

= 70 mm = 70 x% iR = 220 /i

Hence. the surface area of capsule Is 220 mm?.

3. Glven. helght of the solid cylinder (h) = 20 cm
helght of the conlcal cavity (H)
=8 com
and radius of conical base
= radlus of cylindrical base () ‘I’I

2

20 cm

5

=6cm

. Total surface area of the
remaining solid = Curved
surface area of conical cavity + Area of circular base
of cylindrical part

e n—

6 cm
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=2nrh + trl + m'z

anr(2h+VHZ +r2 +r)

=-27—2><6><{2><2[J+-J(B)2+(6)2 +6]

=$><{QD+M+E}=$X{&D+JM_U+E}

=$x(an+m+5)=132"56

~ 1056 cm?
7

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

COMMON ERR@R " ]

4. Glven. dlameter of the base of cone = 24 m
-. Radius of the base of cone (r) = 24/2 =12 m
Helght of the cone (h) =3.5 m
-~ A heap of rice Is In the form of a cane.
-. Volume of the rice = Volume of the conlical heap

E%erh :%x%x(12)2 x 3.5m3

_ %x T e T e

Now. slant helght of conical heap

()=vh2+r2 = /(35)2+122

= /1225 + 144 = /15625 =125 m

TR!CK

Quantity of canvas cloth Is equal to the surface area of
heap to just cover it.

-. Curved surface area of the heap « =rl

= £2 x 2% 126m? = 47143 m?

Hence, the required canvas cloth to |ust cover the
heap Is 471.43 m?.

5. ForToy 1
Given, radius of hemisphere (r) = Radius of conical
portion
=35cm
Helght of conical portion (h) =15.5-3.5=12 cm

Slant height of conical portion (() = th e
—J(12)2+(3572 =144 +1225

=4/156.25 =12.5cm

- TSA of toy = CSA of cone + CSA of hemisphere
o rrl+ 2=7% o wr ((+ 2r)

=%2-><3,5(17_5 +2x3.5)

=1 x19.5 = 214.5 cm?
So. Cost of painting the toy =% (1.50 x 214.5)
=2 32175

Get More Learning Materials Here : &

G- TiP:

For Toy 2
Given, radius of hemisphere (r) = Radius of cylinder
7
= —Cm
2
=35 Em

Height of cylinder (H) =13 -3.5=9.5 cm
. Inner surface area of toy = CSA of hemisphere
+ CSA of cylinder
= 2nr? + 2rrH = 2nr{r + H)

=2 x%x 35(3.5+9.5)

=22 x 13 = 286 cm”
So. Cost of painting the toy = € (1.50 x 286)
=T 429
Hence. cost of painting the second toy is more by
(429 —32175) =2 10725

6. Let the radius and height of cylinder be 'r and 'h’
respectively.

adequate practice and also concentrate (o the correct

Students should learn formulae of basic figures and do
]’ calculation.

Glven, r+h=37cm sl 1)
and total surface area of cylinder = 1628 cm?
= 2rr(r+ h) = 1628
= 2rnr(37) = 1628 (from eq. (1))
_ 1628
= 2 X % X w44
= r gz:{g =7cm
From eq. (1).
7+h=37
= h=37-7=30cm
Hence. the volume of cylinder = =*h
=42 X7 %7 %30
= 4620 cm®

7. Given, radius of cylinder (r) = Radius of cone (r) = 5 cm
Height of cylinder (h) = Height of cane (h) =12 cm
~. Slant height of the cone ({)
w 52+122 w /25 + 144
= /169 =13 cm
So, Volume of the remaining solid

= Volume of the cylinder
— Volume of the cone

= gnirzh: % x 314 x 52x]2 CI’ﬂHI-EJZE! cma

Now, total surface area of the remalning solid

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

o 2nrh + mrl+ o xr(2h+ [+ 1)
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w304 x 5(2 x 12+ 13 +5) cm?
=314 % 5 x 42 = 6594 cm?

Hence. volume of the remaining solid is 628 cm
and its total surface area is 659.4 cm2.

~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 +

3

Area of top of cylinder.

k. "
B. Given, height of the glass. (h) = 10 cm
and inner diameter of the glass. (d) =5 cm

~. Inner radius of the glass, () ® = === 25cm

Now. apparent capaclty of glass
= Volume of cylnder = nrh
=314 x (25)% x 10

=314 % 6.25 % 10 = 19625 cm®
Now. volume of hemispherical raised portion

oL =% x 314 x (25)3

= £ %314 x15.625 = 32.71cm?
. The actual capacity of the glass
= Apparent capacity of glass — Volume of
hemispherical raised portion

=196.25 —32.71 = 163.54 cm°>

Long Answer Type Questions

1. Let the helght of the conical part be 'h’cm.
X

R
Nlag
'

Glven. radlus of cone (r) = radlus of hemisphere
(=35 em

- Volume of the wood used to make the toy

- 1662 cm’
. Volume of hemispherical part
+ Volume of the conical part
_ 1001
6

[:I'ﬂ':']l

G- TiP:
Students should learn formulae of basic figures and do
adequate practice and do correct calculations.

— ;i'[ra +lm_2hm 1001

3 3 6

Get More Learning Materials Here : &

— w__.li—an{ZHh) @ —G—IDU]
= 1«22 (352(2x35+h)= 100
1001 3 x7
= 7+h= 5 XZZX(B.E)E
= 7+h=13
hel3d-7=6cm

So. the height of toy e« h+re6+3.5 9.5 cm
Now. Area to be painted = CSA of the hemisphere

= 2nr?

@ 2 -272— x (3.5)% cm? = 77 cm?

- Cost of painting 1 cm” area =2 10
Hence, the cost of painting 77cm? area =¥ (77 x 10)
=770

. In cuboidal block,

length (=15cm
breadth b=10 cm
and helght h=5cm

7cm
e
——

5cm

—

10cm

15cm

. Surface area of the cuboidal block

= 2(lb + bh + hl)

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

= 2(160 + 50 + 75) = 2 x 275 = 550 cm”.
Given diameter of cylindrical hole is 7 cm and its
helght h =5 cm.

-, Its radlus (r) r:% cm

Curved surface area of cylindrical hole = 2nrh

=2><£xe 5-110cm?
Y S

Area of two cdircular base of cylindrical hole
2
=nr? + nr =2><2?—2>-:(%] - 77 cm?

.. The surface area of the remalning block
= Surface area of cuboidal block
+ CSA of cylindrical hole
— area of two circular bases of cylindrical hole
- 550 cm? + 110 cm? - 77 cm? = 583 cm?.

. Here. solid iron pole Is a combination of two cylnders.

For first cylinder,
Helght (h)) = 240 cm
Base diameter = 26 cm

-. Base radius (n) =-2-2§-cm=13 cm

Far second cylinder, height (h;) = 66 cm
Radius (ry) =10 cm

- Volume of oylinder = ar’h
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4
13 cm
240 cm
Y
\"-‘____'____-/

~. Total volume of iran pole = Volume of first cylinder
+ Volume of second cylinder
=TT f2| h] + I’ZE hZ
7 (13)% x 240 + = (10)% x 66
o 7 (169 x 240 + 100 = 66)
« 314 (40560 + 6600) » 314 x 47160
» 1480824 cm’
Hence. total mass of the iron pole
= 1480B2.4 x B g = 1184659.2 g
(given. 1cm’ = B g)
~ 1184659.2
~ 1000

kg

1
i b ] :_k

4. Given, rocket is the combination of a right circular
cylUnder and a cone.

Also. dlameter of the cylinder = 6 cm
~. Radius of the cylinder (r) -_—%=3 cm

and helight of the cylinder (h) =12 cm

Now area of base of cylinder
—nr?=314x(3)°=314x9=2826m".

. Volume of the cylinder = nr%h = 314 x (3)% x 12

=33912 cm”
and curved surface area = 2nrh
=2 x3Mx3Ix12

~ 226,08 cm?

o
>

,f'""'—-—— ¥
E D

il T

6 cm
Now, in right angled AAQC, use Pythagoras thearem

h=y52-32 =\[25-9 =16 =4

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

Now. volume of the cone %nrzH :%x 314 x(3)° x4

_ 113.04 ~ 3768 cm3
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and curved surface area of cone
= arl =314 x 3 x 5 = 471 cm?
Hence. total volume of the rocket
= volume of cylinder + volume of cone
~33912+3768 =3768cm’
and total surface area of the rocket
= CSA of cone + CSA of cylinder
+ Area of base of cylinder
— 471+ 226.08 + 2826 = 30144 cm?

. Given, helght of the cylindrical part (h) = 3 m and

radius of the cylndrical part
10.6 m
(=14m
. Curved surface area of |
cylindrical part A =
o 2nrh e Zx-;;—zx 143
- 264 m?

Also. given total helght of the tent (h) =13.5 m
.. Helght of the conical part (H)=h -h
=13.5—-3=105m
and radius of conical part
= radius of cylindrical part (r) =14 m
. Curved surface area of canlcal part

E-‘JIU‘lmTI:I\‘r2+H2

:%x]ﬁixsjﬂﬁl)z +(10.5)2

= 44 x196 + 110.25
= 44 x+]306.25 = 44 x17.5

=770 m*

.. Total surface area of tent = CSA of cylindrical part
+ CSA of conical part = 264 + 770 = 1034 m*

.+ Provision for stitching and wastage = 26 m?
-. Required area of canvas for making the tent

= 1034 + 26 = 1060 m”
So. cost of the canvas to be purchased

= Rate x TSA =¥ 500 x 1060 =% 5, 30,000

. Glven, the helght of the cylinder h=10 cm

and the base radius of cylinder r=3.5cm
Also. the base radius of hemisphere
= base radius of cylinder (r)
=3.5 cm,
.. Total surface area of the article = curved surface
area of cylinder + 2 x curved surface area of
hemisphere
= 2nrh + 2 x 2ner’ = 27r (h+ 27)

u‘szz—‘fHB.SX(]D+2X3.5)

" .“T‘i‘ 36T = 34er?
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7. It can be observed that radius (r) of cylindrical part
= Radius of hemispherical part = 1.4 cm
2.2 amn

28
cm

—Ssogn ——»

Length (h) of cylindrical part
= 5 =2 x length of hemispherical part
=b-2x14=5-28=22cm
Volume of one gulab jamun
= Volume of cylindrical part +2x volume
of hemispherical part

3 3

= nr2h+2xzrcr = rcrzh -L-{tnr
3 4

wx (a2 4 %n(mﬁ

222 ax14x22+ 3422 16 x14x14
7 377

~13.552 + 11. 498 = 25.05 cm’
. Volume of 45 gulab |Jamuns
= 45 x 25.05 = 1127.25 cm’

So. volume of sugar syrup
= 309 of volume of 45 gulab jamuns

=29 127.25 - 338.17cm? = 338 cm?
100
B. A cylinder Is mounted on a hemisphere as shown in

the figure.

Diameter of hemisphere (2r) = 14 cm
Radlus of hemisphere (r) =7 cm
then radius of cylinder (r) =7 cm

Total height of the .

vessel Is 13 cm which Is
equal to the sum of the
helght h of cylinder and
radius r of hemisphere.

' h+rwil3
h+7=13
h=13-7=6am

Height of cylinder h=6 cm
Then curved surface area
of cylindrical part = 2 zrh
and curved surface area
of hemispherical part = 2nr?

. Total internal surface of vessel

=~ 2nrh + 2nr”
=2nr(h+r)

=2x%x7{5+?)

j@
6 an
£

€[~ €--[--p
*+—14 cn—>»

=l 22x 13 sz

= 572 cm?
and capacity of vessel = volume of hemispherical
part + volume of cylindrical part

= gmj +rrh
3

15668 22 492B 4
= W crn
3 F 3
Therefare. the total Inner surface area of vessel Is

572 cm? and capacity Is 4928{:”_13 :

& Chapter Test

Multiple Choice Questions

Q1. Two different cylinders of same radius 7 cm but
different helghts 10 cm and 12 cm are joined
along the base. The capacity of combined cylinder

is: [Use T = E]
7

a. 3380 cm? b. 3388 cm”
c. 3340 cm’ d. 3345 cm’

Q2. Two cubes each of volume 8 cm° are joined end to
end. Then the surface area of resulting cuboid is:
a. 48 cm? b. 44 cm?
c. 40 cm? d. 50 cm?

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, a
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)

Get More Learning Materials Here : &

Q3.

Q4.

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 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 toyis 15.5 cm, then

] 3 22
volume of the toy is 243.83 cm”. [Uset = 5

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?3 are joined together end to end. The

surface area of the resulting cuboid is 350 cmZ.
Reason (R): The shape of a qilli, in the gilli-danda
game is a combination of two cones and one
cylinder.
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Fill in the Blanks

Q5. 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 helght
of the combined figure is .....ccccoeeviievrnnnnnn

True/False

Q7. Solid cone is exactly fitted inside a cubical box of

side a. The volume of the cone is %as.

Q 8. The curved surface area of the given solid figure is
2rtrh + mrl.

Case Study Based Question

Q 8. Ankita is studying in X standard. While helping
her mother in kitchen, she saw rolling pin made
of steel and empty from inner side, with two
small hemispherical ends as shown in the figure.

Based on the above information, solve the
following questions:

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

(ii) Find the volume of big cylindrical part.

(iii) Find the volume of two hemispherical ends having
diameter 2.5 cm.

OR
Find the curved surface area of two hemispherical
ends having diameter 2.5 cm.

Very Short Answer Type Questions

Q 10. Two cubes have their volumes in the ratio 1 : 27.
What is the ratio of their surface areas?

Q 11. Asolidis 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
22
% 2 per dm”. [USE “:?]

Short Answer Type-l Questions

Q 12. 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.

Q13. 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

Q 14. 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?

Q 1S. 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 of the total helght of

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

contains 67-—1— m° of air.
21

Long Answer Type Question

Q 16. Asolid 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 8 gm.
&
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