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Exercise 13.1

Unless stated otherwise, take 1 = 22/7.

1. 2 cubes each of volume 64 cm® are joined end to end. Find the surface
area of the resulting cuboid.

Answer

T s
i 4 cm

Volume of each cube(a®) = 64 cm?®

= a’*=64 cm?®

= a=4cm

Side of the cube =4 cm

Length of the resulting cuboid =4 cm

Breadth of the resulting cuboid =4 cm

Height of the resulting cuboid = 8 cm

.". Surface area of the cuboid = 2(Ib + bh + |h)
= 2(8%4 + 4x4 + 4x8) cm?

=2(32 + 16 + 32) cm?
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= (2 x 80) cm? = 160 cm?

2. A vessel is in the form of a hollow hemisphere mounted by a hollow
cylinder. The diameter of the hemisphere is 14 cm and the total height
of the vessel is 13 cm. Find the inner surface area of the vessel.

Answer

Diameter of the hemisphere = 14 cm

Radius of the hemisphere(r) =7 cm

Height of the cylinder(h) =13 -7 =6 cm
Also, radius of the hollow hemisphere =7 cm

Inner surface area of the vessel = CSA of the cylindrical part + CSA of
hemispherical part

= (2mrh+21mr?) cm?= 21r(h+r) cm?
=2 x 22/7 x 7 (6+7) cm?= 572 cm?

3. Atoy is in the form of a cone of radius 3.5 cm mounted on a
hemisphere of same radius. The total height of the toy is 15.5 cm.
Find the total surface area of the toy.

Answer
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e =
—35m——==d—"

Radius of the cone and the hemisphere(r) = 3.5 = 7/2 cm
Total height of the toy = 15.5 cm

Height of the cone(h) = 15.5-3.5=12cm

slant height of the cone(l) = VAT + r?
= 1=,/12% + (3.5)%

= 1=/144 + 49/4=/(576 + 49)/4 = /625/4

= | =25/2

Curved Surface Area of cone = 1rrl = 22/7 x 7/2 x 25/2

= 275/2 cm?

Curved Surface Area of hemisphere = 21r?

=2 x 22[7 x (7/2)?

=77 cm?

Total surface area of the toy = CSA of cone + CSA of hemisphere
= (275/2 + 77) cm?

= (275+154)/2 cm?
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= 429/2 cm? = 214.5cm?
The total surface area of the toy is 214.5cm?
NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

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

Answer

Each side of cube =7 cm
.. Radius of the hemisphere = 7/2 cm

Total surface area of solid = Surface area of cubical block + CSA of
hemisphere - Area of base of hemisphere

TSA of solid = 6x(side)? + 21rr? -11r?
= 6%(side)? + r?

= 6x(7)2+ (2217 x 7/2 % 7/2)

= (6x49) + (77/2)

=294 + 38.5 =332.5 cm?
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The surface area of the solid is 332.5 cm?

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

Answer

Diameter of hemisphere = Edge of cube = |
Radius of hemisphere = 1/2

Total surface area of solid = Surface area of cube + CSA of hemisphere -
Area of base of hemisphere

TSA of remaining solid = 6 (edge)? + 21r? - Trr?
= 6%+ rr?

= 612+ T1(1/2)?

= 6% + T11°/4

= 1?/4(24 + 1) sq units

NCERT Solutions for Maths Chapter 13

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/

g ‘11 1 il i


https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/

@II 1 Wil GG

6. A medicine capsule is in the shape of a cylinder with two
hemispheres stuck to each of its ends. The length of the entire
capsule is 14 mm and the diameter of the capsule is 5 mm. Find its

surface area.

aw

£ n
€ cd

14 mm

Answer

 25mm

14 mm
B mm

Two hemisphere and one cylinder are given in the figure.
Diameter of the capsule =5 mm

. Radius = 5/2 =2.5 mm

Length of the capsule = 14 mm

.". Length of the cylinder = 14 - (2.5 + 2.5) = 9mm

Surface area of a hemisphere = 2T =2 x 22/7 x 2.5 x 2.5
= 275/7 mm?

Surface area of the cylinder = 21rh
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=2x%x22/7%x25x9

=22/7 x 45

990/7 mm?

.. Required surface area of medicine capsule

= 2 x Surface area of hemisphere + Surface area of cylinder
= (2 x 275/7) x 990/7

= 550/7 + 990/7

= 1540/7 = 220 mm?

NCERT Solutions for Maths Chapter 13

7. A tent is in the shape of a cylinder surmounted by a conical top. If
the height and diameter of the cylindrical part are 2.1 m and 4 m
respectively, and the slant height of the top is 2.8 m, find the area of
the canvas used for making the tent. Also, find the cost of the canvas
of the tent at the rate of Rs 500 per m2 (Note that the base of the tent
will not be covered with canvas.)

Answer

Tent is combination of cylinder and cone.

21

4m
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Diameter =4 m

Slant height of the cone (I) = 2.8 m

Radius of the cone (r) = Radius of cylinder =4/2=2m
Height of the cylinder (h) =2.1 m

.. Required surface area of tent = Surface area of cone+Surface area of
cylinder

= 1irl + 211rh

= 1rr(1+2h)

=22/7 x 2 (2.8 +2%x2.1)

= 44/7 (2.8 + 4.2)

=44/7 x 7 = 44 m?

Cost of the canvas of the tent at the rate of ¥500 per m?
= Surface area x cost per m?

=44 x 500 = 322000

8. From a solid cylinder whose height is 2.4 cm and diameter 1.4 cm, a
conical cavity of the same height and same diameter is hollowed out.
Find the total surface area of the remaining solid to the nearest cm?.

Answer
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(o]

24 cm
d-r—’f'f

Diameter of cylinder = diameter of conical cavity = 1.4 cm
.". Radius of cylinder = Radius of conical cavity = 1.4/2 = 0.7

Height of cylinder = Height of conical cavity = 2.4 cm

». Slant height of the conical cavity () = q,i."h? o
=4/24)% + (07)°
- /576+ 049 = /6.5
=25¢cm

TSA of remaining solid = Surface area of conical cavity+TSA of cylinder
= rrl + (21rh + 11r?)

=1ir (I + 2h +7r)

=22/7 x0.7 (25+4.8 +0.7)

=2.2x%x8=17.6 cm?

NCERT Solutions for Maths Chapter 13

9. A wooden article was made by scooping out a hemisphere from
each end of a solid cylinder, as shown in 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.
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Answer

Given,

Height of the cylinder, h = 10cm and radius of base of cylinder = Radius of
hemisphere (r) = 3.5 cm

Now, required total surface area of the article = 2 x Surface area of
hemisphere + Lateral surface area of cylinder

=2x@2nrd)+ 2nrh

=2 11 (2r+ hy= 2x$ X 35x (2% 3.5+ 10)

:?x?x{?+ 10)=22 x 17 =374 cm®
Exercise 13.2

1. A solid is in the shape of a cone standing on a hemisphere with
both their radii being equal to 1 cm and the height of the cone is equal
to its radius. Find the volume of the solid in terms of .

Answer

Given, solid is a combination of a cone and a hemisphere.
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Also, we have radius of the cone (r) = Radius of the hemisphere = 1cm and
height of the cone (h) = 1cm

.". Required volume of the solid = Volume of the cone + Volume of the
hemisphere

2. Rachel, an engineering, student was asked to make a model shaped
like a cylinder with two cones attached at its two ends by using a thin
aluminium sheet. The diameter of the model is 3 cm and its length is
12 cm. If each cone has a height of 2 cm, find the volume of air
contained in the model that Rachel mode. (Assume the outer and
inner dimensions of the model to be nearly the same.)

Answer
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Given, model is a combination of a cylinder and two cones. Also, we have,
diameter of the model,BC = ED = 3 cm.

r= § =1.5cm
2
Height of cone, h, = 2 cmand length of the model, AF =12cm
B D
Al E + B
'Ii [} ’ i
2 cmi ll e = ) | A2
....... iy B D, ek SERERe U s SUSSUTSNS. ) f 5 FEEE e
A | o £ ik 2l F
|L : UI"‘ ,I
L] Wy |
Ll: ¥ —y )
C = 8 cm > E
« 12 cm >

OO0’ = AF = (AQ + O'F)
=12 - (2 + 2)
=8cm
& Height of cylinder, h, = 8 cm
Now, volume of the air inside the model
= Volume of air inside (cone + cylinder + cone)

1 2 2 1 _ o
—Tr + mrch, + — nr
[3 i+ wrhy + m]

:; nr? (h + 3h, + h) (i)
=;><2;2>-: 1.56x1.5(2+3x8+ 2)
=22, 2D 42442

7 3
:%XD_?EXEB

3
=22x3
=86 cm®

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

Answer

Let r be the radius of the hemisphere and cylinder both. h1 be the height of
the hemisphere which is equal to its radius and h2 be the height of the
cylinder.

Given, length = 5 cm, diameter = 2.8 cm
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gulab jamun

Sem
r=h= 2'B= 1.4 cm
2
and hy, =PO - PR+ 50
=5 —[1.4+ 1.4}
b=28=22cm
Volume of one gluab jamun = 2 x (Volume of hemisphere)

+ Wolume of cylinder
=2 :{{2 nr:"} v rth,

_225-:1::?{234 ”}
5 5115 5
2 154ch 61:9394 e
25 15 375
9394 1
ars 75
=1127.28 om’®

~One gulab jamun, containg sugar syrup upto about 30% of its volume
-

ie. ( e ] * 30%
75

Hence, gquantity of syrup found in 45 gulab jamuns

=1127.28 » 0
100

Volume of 45 gulab jamuns = 45 x » B4546

—1127.28% = = 339,184
10

= 338 cm’
NCERT Solutions for Maths Chapter 13

4. A pen stand made of wood is in the shape of a cuboid with four
conical depressions to hold pens. The dimensions of the cuboid are
15 cm by 10 cm by 3.5 cm. The radius of each of the depressions is
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0.5 cm and the depth is 1.4 cm. Find the volume of wood in the entire
stand (see figure).

Answer

2
@)
D'D

[V ¥

Given, length of cuboid (I) = 15 cm

Breadth of cuboid (b) = 10cm
and height of cuboid (h) = 3.5 cm
.". Volume of cuboid = Ixbxh = 15 x10 x 3.5 = 525°
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Also, given that
Radius of conical depression r=0.5cm

and height of conical depression, h= 1.4
2

. Volume of a conical depression = 31 mxrexh

=122 05%05% 1.4
3 7
P (U, [N

= b -
3 2 2 10

= 1. Cmﬂ
30

wo 'L

Conical deprassion (cons)

= Volume of 4 conical depressions = 4 = Volume of a conical depression

s 11
30
= EE crm
15
Hence, the volume of wood in the entire wood
=\olume of cuboid - Volume of 4 conical depressions

— 505 _ £2
15

=525- 1.46
= 523 54cm’

5. A vessel is in the form of an inverted cone. Its height is 8 cm and
the radius of its top, which is open, is 5 cm. It is filled with water upto
the brim. When lead shots, each of which is a sphere of radius 0.5 cm
are dropped into the vessel,one-fourth of the water flows out. Find the
number of lead shots dropped in the vessel.

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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Answer

wo g

Yessel

Height of the vessel (i) = 8 cm
and radius of the vessel f)=5cm
~Nolume of water filled in a vessel

1
XX rFXrEh

(AR AT
B

it B
=]
{ )

X Ef x5x5x8=""cm’

Also, given that,
the radius of a lead shots (sphere) =0.5 cm
Volume of a lead shots (sphere) = i WAL S I YT

4>-<.22x 1 e L 1:-”v:r".'|3

& 7 2 2 2 21

Let '/ ba the number of lead shols dropped in the vessel, then according to
question.

n = Volume of a lead shot (sphere)

1 : . ,
= y: = Volume of water filled in a vessel

(--Each lead shot flow out the water from the vessel egual to its volume)
e 11_ 4400 1

21 21 4
= n=x11=1100
=100

.

Required number of lead shots (M) =100

6. A solid iron pole consists of a cylinder of height 220 cm and base
diameter 24 cm, which is surmounted by another cylinder of height 60
cm and radius 8 cm. Find the mass of the pole, given that 1 cm?® of

iron has approximately 8 g mass. (Use 1 = 3.14)
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16 em

60 cm

220 cm

| S B

-+
24 em
Pola

Answer

Height of the first cylinder, h, = 220cm
24

Radius of the first cylinder, r, = s 12cm
Height of the second cylinder, h, = 60cm
and radius of the second cylinder, r, = 8cm
-~ Volume of iron pole = Volume of first cylinder
+ Volume of second cylinder
=nr b+ nrfh
=n (2 h+rfh)
= 3.14 [144 x 220+ B4 » B0}
= 3.14 (31680 + 3840) = 3.14 x 35520 cm”

Also, given that,
. ; 8
1 cm® of iron has approximately mass=8g= —— k
PE Y g 1000 a
~(3.14 x 35520) cm” of iron has approximately mass
=314 x 35520 x >
1000
=314 x 284160
= 892.26 kg

NCERT Solutions for Maths Chapter 13
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7. A solid consisting of a right circular cone of height 120 cm and
radius 60 cm standing on a hemisphere of radius 60 cm is placed
upright in a right circular cylinder full of water such that it touches the
bottom. Find the volume of water left in the cylinder, if the radius of
the cylinder is 60 cm and its height is 180 cm.

Answer
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A r

Height of the cylinder (H) =180 cm=1.8m im=100cm=1cm= 1-;][] mj

and radius of the cylinder )= 60cm=0.6m
o Violurmes of water filled in a right circular cylinder
2
=nreh

. .2;3 % 0.6x 0.6x 18

_14 sb& 2
Also, given solid is & combination of a cone and a hemisphere
Height of the cone (h)=120cm=12m
Radius of the cone (k)= 80 cm=06m
and height/radius of the hemisphere () = 60 cm= 0.6 m
Volume of the solid = Volume of the cone + Volume of the hemisphere

% 22 ¢ (0.6
7

3

i 22 L
% w06 (1.2)+

S {0.6" = { J3

o

=22 ., 036 (1.2+ 1.2)
21

2

= 5 x0.36x 24 Lol bt D

7

Hence, the volume of water lefl in the cylindear
= Volume of water filled in a right circular eylindar - Volume of the solid
= 14?2-?'3 = 5?3’5 =792 _ 1131428 m® = 1.131

8. A spherical glass vessel has a cylindrical neck 8 cm long, 2 cm in
diameter; the diameter of the spherical part is 8.5 cm. By measuring
the amount of water it holds, a child finds its volume to be 345 cm?.
Check whether she is correct, taking the above as the inside
measurements and 1 = 3.14.
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Answer

She is not correct.

Given, spherical glass vessel is a combination of sphere as its base and a
cylinder as its neck.
Also, we have height of the cylinder (b)) = 8 cm

Radius of the cylinder (r,) = g =1cm

and radius of the sphere () = E’;fcm

=~ The volume of water filled in a spherical glass vessel
= Wolume of cylinder + Volume of sphere
=nrfh+ ; nr;

=31d4x1x1x8+ ix 3.14xﬁxﬁxﬁ
3 2 2 2
-5 19 4+ 1928.3525

=2512 + 321.39
= 346.51
So, the correct answer is 346.51 cm?.

Exercise 13.3
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1. A metallic sphere of radius 4.2 cm is melted and recast into the
shape of a cylinder of radius 6 cm. Find the height of the cylinder.

Answer
Given, the radius of the sphere (r) =4.2 cm
Radius of the cylinder (r1) = 6 cm

I'hen, the volume ol the sphere = - XEr = 4 # 22 wd 2w 42x 4.2
3 3 ¥
=4x 22x 1.4x0.6x 4.2
= 310.464 cm’
Let h be the height of the cylinder, then

its volume = T r.° h=22 4 Ex6xh
7

Mow, according to the question
Volume of the sphere = Volume of the cylinder

= 313.-164—2?2:{5:{6::!7
310464= 7 2173.248B
= h= =
2% 6x b 792
= h=2744cm

2. Metallic spheres of radii 6 cm, 8 cm and 10 cm, respectively, are
melted to form a single solid sphere. Find the radius of the resulting
sphere.

Answer

Let r1, r2 and r3 be the radius of given three spheres and R be the radius
of a single solid sphere.

Given,r1=6cm,r2=8cmandr3 =10 cm

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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Volume of first metallic sphere (V) = %:r = % n{d? = ?-g‘i e’

Volume of second metallic sphere () = g Ry = ; aiad = 213!3-18- n om®
A 5 I o
Volume of third metallic sphere () = j m;' = j a{10” = f‘gﬂ::' T Ccm”

and the voluma of a single solid sphare (V) = ; rR?

Mow, according to question,
Wolume of three metallic sphere = Volume of a single solid sphere

— M+W+l=V
- @m+@n+mmm=fgﬂa
3 3 3
- 6912 _ 4 g
3 3
= R*=1728 = (12)°
e A=12cm

3. A 20 m deep well with diameter 7 m is dug and the earth from

digging is evenly spread out to form a platform 22 m by 14 m. Find the
height of the platform.

Answer

Given, the height of deep well which form a cylinder (h1) =20 m
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deep well

platform

Radius of deep well (5) = ; m

Length of the platiorm, { = 22 m
and breadth of the platform b = 14 m
Let height of the platform = hy
Mow, according o question,
Valume of deep well {cylinder) = Volume of platform (cuboid)
=N rrlh = Ixbxh,

sk 222?:-:?&21:}_??&]43-:?1:
T2 2 '

= V%7 v 20= 2214 %k,

5 ”_1‘.:-c."xff'[]_!;.

T 2x22x14 2
- Height of the platform (h,) = 25m

4. A well of diameter 3 m is dug 14 m deep. The earth taken out of it
has been spread evenly all around it in the shape of a circular ring of
width 4m to form an embankment. Find the height of the embankment.

Answer

Given, the height of deep well which form a cylinder (h1) =14 m
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embankment

W

—» deep well

am

and radius of deep well {r,) = 2 m
Let the width and height of the embankment form a circular ring are d and h,.

Here; d=4cm (Given)

Now, the volume of deep well (cylinder) = rr’h, = % X g x% x14=89m"

Here, we observe that the embankment form a hollow cylinder. So, for finding the
volume of embankment, we apply the concept of hollow cylinder.
Volume of hollow cylinder (embankment) = n(r, + ) - h, - nr,gh2

2 2
=?1:[§+4] xhc.—rc[g] f1,
o : 2

1Y a
= I A
ﬂ[[z] - 2??]

Volume of deep well (cylinder) = Volume of embankment (hollow cylinder)

Mow, according to question,

2
= 99=nl[1—1-] xh?—gh,,:|
2 4
- 7x99_121 . 9, _1i2h,
22 4 4 4
- hE=M;E:1_125m
22x112 8

s Height of the embankment is 1.125em

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

5. A container shaped like a right circular cylinder having diameter 12
cm and height 15 cm is full of ice cream. The ice cream is to be filled
into cones of height 12 cm and diameter 6 cm, having a hemispherical
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shape on the top. Find the number of such cones which can be filled
with ice cream.

Answer

Let the height and radius of ice cream container (cylinder) be h1 and r1.

SRR 7 ) o5 hemisphere
B o dem

=

L=

bl 12 cm

bl TEen
Container (Cylinder)
Given, f=15cmandr =6cm
. The volume of ice cream container (cylinder) = nr2h, = % =BxBEx15
_ 11880 i

Now, the cone full with ice-cream having top surface just like a hemisphere,
Also, we have,
Height of the cone, i, =12 cm
Diameter of the cone, r, =6cm
~ Radius of the cone r, = 3 cm= Radius of the hemisphere

. The volume of cone full with ice cream
= Yolume of cone 4+ Volume of hemisphere (upper surface lavel)

1.3 O S E 3
=— Mfallh + = 0fs == Trah, + 2)
3 et =g 5l :
1 E‘E iy ” 3
= A =12+ 2 (3
3 ?[H (3

= 22x 318 = 1188 cirP
T 7
Lat ‘7 be number of cones full with ice cream, then
The volume of ice cream container = nx volume of one cona full with ice cream
11880 — 1188 e 4
7
Hence, the number of such cones is 10,

=
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6. How many silver coins, 1.75 cm in diameter and of thickness 2 mm,
must be melted to form a cuboid of dimensions 55103 5..cmcm
cm x?

Answer

We know that, every coin has a shape of cylinder. Let radius and height of
the coin are r1 and h1 respectively.

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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77T (BEWII. hemisphere
o Jem

15 cm

Container (Cylinder)
Given, =15 cmandr, =6cm

.~ The volume of ice cream container (cylinder) = i ? =BxEx15

_ 11880 _ 5

Mow, the cone full with ice-cream having top surface just like a hemisphere,
Also, we have.
Height of the cone, A, =12 em

Diameter of the cone, r, = 6cm
* Radius of the cone r, = 3 cm= Radius of the hemisphere

« The volume of cone full with ice cream

= Volume of cone + Volume of hemisphere {upper surface level)
- rtr‘f.h‘., . e = i nirih, + 260
3 3 3

= 122 12 4 2 (307

g .7
- *9x (12 + 8
i
_22x3x18 _ 1188 cinP
7 T

Let ' be number of cones full with ice creamn, then

The velume of ice cream container = nx volume of one cone full with ice cream

1—1183(] =N 1_‘;8_8 =f=10

i’
Hence, the number of such cones is 10.

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

7. A cylindrical bucket, 32 cm high and with radius of base 18 cm, is
filled with sand. This bucket is emptied on the ground and a conical
heap of sand is formed. If the height of the conical heap is 24 cm, find
the radius and slant height of the heap.
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Answer
Let the radius and slant height of the heap of sand are r and |.

Given, the height of the heap of sand h = 24 cm.

32e

FLTTTTTITTITRNT

{Cylinder) (Heag of sand)
= Volume of the heap of sand = :;—:1.""'[;-"&] =8 ar’

Also, given the height and radius of cylindrical bucket are 32 om and 18 cm,
respectivaly

. Volume of cylindrical bucket = x (Radius) = Heightl= =(18)° =32
Mew, according 1o guesson;

Yolume of the heap of sand = Volume of the cylindrical buckeat
= 8ar=nx1Bx18%32
£y rf=18x18x4 = r=36cm
Now, tha slant haight of tha concal heap of sand

Foman?

= ..'.'1? & r? = 'n.'-"'":' + (36

8. Water in a canal, 6 m wide and 1.5 m deep is flowing with a speed of
10 kmh™. How much area will it irrigate in 30 minutes, if 8 cm of
standing water is needed?

Answer
Given, speed of flow of water (I) = 10 kmh-1 = 10 x 1000 mh™’

Area of canal = 6 x 1.5 = 9m?
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Canal

8 em

Volume of water flowing in 1 h= 10 x 1000 x 9m?®
10x1000x 9

= 45000 m=

~Volume of water flowing in 1/2h =

-~ Required area for covering 8 cm height of standing water

_ 45000 460 =562500m? = 262900 | o otares = 56.25 hectares

9. A farmer connects a pipe of internal diameter 20 cm from a canal
into a cylindrical tank in her field, which is 10 m in diameter and 2 m
deep. If water flows through the pipe at the rate of 3 kmh™, in how
much time will the tank be filled?

Answer
Given, speed of flow of water = 3 kmh™" = 3x1000 mh™"

.". Length of water in 1 h = 3000 m

Mowr, area of lace of pipe which form a cirgle = r:[ 2;] to A= nr®
= 100% cmf = .
100
10V : =
Volurne of cylndncal lank = &t x[ - } w2 = 50n m? eV =mroh)
2

) Volume of cylindrical iank
Required time = i o ol —

Area of face of pipe x Length of waler

B w B 1

L F;.n"; h it &UX1D|"' mire = 100 min
T %3000 3000

100

Exercise 13.4

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions
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1. A drinking glass is in the shape of a frustum of a cone of height 14
cm. The diameters of its two circular ends are 4 cm and 2 cm. Find the
capacity of the glass.

Answer

Let the height of the frustum of a cone be h.

+— 2O —

- docm -
Drnking glass
(frustum of cona)

and radius of both ends of the frusturn are f, and r,, respectively

Given, h=14em,r, =1cmandr, = 2em
+ The volume (capacity) of drinking glass (frustum of a cona)
I 2 A,
==N +f + L)
3 :
1. .22 . y
=224 E + (22 + (DY)
g T ]
44 44 =7 3 2 3
il | [T RS, 8 1”“:.'?8=1:)2 o
3 3 3 2

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

Answer

Let the slant height of the frustum be | and radius of the both ends of the
frustum be r1 and r2.

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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3. A fez, the cap used by the turks, is shaped like the frustum of a
cone (see figure). If its radius on the open side is 10 cm, radius at the
upper base is 4 cm and its slant height is 15 cm, find the area of

€IndCareer

________

Given that I'=4¢cm

Perimeter of one end of frustum which is circular in shape = 2ar, = 18
v ]

=4 fy =.— G
"

and parimeter of other end of frustum wiuch is also circular in shape = 217, =6
3

= fo = = CIN}

~Required curved surface area of the frustum = in + ) !

_n{s 3 ‘:.i'I.x:ct
b1 n

=12%4
=48 em’

material used for making it.

Answer

h
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Let the slant height of fez be | and the radius of upper end which is closed
be r1 and the other end which is open be r2.

{frustum of a cone)

Given {=15cm, r =4cmand r; = 10cm
e area of upper end of fez winich 15 circular and closed = :I."I:
x(4)" =16 mcm
Hence, total curved surface area of the fer = Lateral surface area of frustum
+ Arga of upper close and
=R+l +n -'._‘
= m{ld + 10) 15 + 18§}

L 29 % 226 4972
CE (0104 16 22 % 226 =

7105 o

[

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

4. A container, opened from the top and made up of a metal sheet, is
in the form of a frustum of a cone of height 16 cm with radii of its
lower and upper ends as 8 cm and 20 cm, respectively. Find the cost
of the milk which can completely fill the container, at the rate of * 20
per litre. Also find the cost of metal sheet used to make the container.
If it costs ¥8 per 100 cm?. (Take 1 = 3.14)

Answer

Let h be the height of the container, which is in the form of a frustum of a
cone whose lower end is closed and upper end is opened. Also, let the
radius of its lower end be r1 and upper end be r2.

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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Given, h=16cmr, =8cmandr, = 20 cm

Volume of the container = gxh R e |

=%ﬁx161{812+|{2ﬂ}2+8x20}

_ 314 x16x (64 + 400 + 160)

3
= 3.14}:':[35)('524 'GI'TTB
_ 314 x16x 624 L [ 3 1 ]

et me—s i
3= 1000 1000
+Thecostof 1 Lmilk =% 20
.. The cost le[Elq = 16)5@] L milk =¥ Sidx1bx b2k x 0
32 1000 3=1000
_ B25905 2
3000
= 20899
= 209
Now, the area of its lower end (which is closed) = = % = 84m cn?®
‘ 40 cm
D s Pirm= Q= Pas, ©

Il S

From figure, P =DP" =

(- PP" = AB)

.~ Inright angled BPC,
BC? = PC? + BP? (By Pythagoras theorem)
= BC? = (12" + (16
=144 + 256 = 400 = (20)°
= B8C=20cm
which is the slant height (1) of the container.
MNow, the curved surface area of frustum=nl, + ;) I + & oy
=314(8 + 20)x 20+ 3.14 x 64
=314(28 x 20+ 64) = 314 x 624

= 195036 cm®
- The cost of metal shest per 100cm® =¥ 8

lcust ufa| c)er 1958.36 om? = 7 &% 19@9,35
n a réemsst ? 15675

-areas-and-volumes/
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5. A metallic right circular cone 20 cm high and whose vertical angle
is 60° is cut into two parts at the middle of its height by a plane
parallel to its base. If the frustum so obtained be drawn into a wire of
diameter 1/16 cm, find the length of the wire.

Answer

Let r1 and r2 be the radii of the frustum of upper and lower ends cut by a
plane. Given, height of the cone = 20 cm.

.". Height of the frustum = 10 cm

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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Naw, In AAQE,
col8F = OF_h [rr8 = G0F (given)]
AQ 10
f, 1
= it
10 J3
1
= = —I:I- &m
\'IS
Again, in AAC'C,
coter=2C 2 [0 = 60° {given)]
AQT 20
- 1o mp=2en
+3 20 +3
Volume of the frustum :n{q? v rE )

R [1|.'.I!':I A00 Pﬂﬂi
= — x 101 — e P o
3 3 3 3

F000m 5
= ST
-]

Let the length of (he wire be b,

1
Givan, the diameter of drawn wire from frusturm (s — cm

L]

Radius of wire L cm
ag

So, volume of wire (cylinder) = n[ "_J wh
32
Mow, according to the question,
Volumea of the frustum = Volume of the wire

= 7000k _ _®h
9 A2 =32
. 00D 32 =32
= = - = =
4
_ TO00x 32 w32
o = bl
9x 100
= he= 708444 m

Exercise 13.5 (Optional)

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

1. A copper wire, 3 mm in diameter, is wound about a cylinder whose
length is 12 cm and diameter 10 cm, so as to cover the curved surface
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of the cylinder. Find the length and mass of the wire, assuming the
density of copper to be 8.88 g per cm®.

Answer
Since, the diameter of the wire is 3 mm.

When a wire is one round wound about a cylinder, it covers a 3 mm of
length of the cylinder.

Given, length of the cylinder =12 cm =120 mm

.. Number of rounds to cover 120 mm = 120/3 = 40

Given, diameter of a cylinderis d = 10 cm

.. Radius, r=10/2=5cm

.. Length of wire required to complete one round = 21rr = 211(5) = 10T CM
.". Length of the wire in covering the whole surface

= Length of the wire in completing 40 rounds

=101 x 40 = 4001 cm

=400 x 3.14 = 1256 cm

Now, radius of copper wire = 3/2 mm = 3/20 cm

Volume of wire = ﬂ( ? l (400 m) = 9n® e’

Mass of wire = 9r? = density
=9(3.14)° x 8.88
= 88.74 x B.88 = 788 g (approx)

2. A right triangle, whose sides are 3 cm and 4 cm (other than
hypotenuse) is made to revolve about its hypotenuse. Find the

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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volume and surface area of the double cone so formed. (Choose value
of 1 as found appropriate).

Answer

Here, ABC is a right angled triangle at A and BC is the hypotenuse.

BC = -.r."i-'lz + 4% =08 =5 om
Az A ABC revolves about the hypotenuse BC. It formas two cones ABD and ACD.
Since, AAEB and AABC ara similar,
AE _ AB 4AE 23
CA  BC 4 5
= AE = 15—2 =24 cm

So, radius of the base of cone= AE = 2.4
Mow, in right angled AABE

=1.8cm
CE=BC-BE=5-16=32cm

MNow, volume of the cone ABD = % 4 % » {2.4)7 » 1.8

= ?i % 10,368 = 10.86 o

and  volume of the cone ACD = :: x % x (2.4F % 3.2

- ’J_%'?E =19.31cm’

= Required volurme of double cone = 10.86 + 19.31= 30.17 e’

Mow, surface area of cone ABD = trl = 2?2 ®24x3

= 1584 _ 5063 end?
7
and surface area of cone ACD = % ¥ 2dwd
- 2‘?1-2 = 30.17 cm?

- Required suriace area of double cone = 2263 + 3017 =528 om®
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3. A cistern, internally measuring 150 cm x 120 cmx 110 cm, has
129600 cm? of water in it. Porous bricks are placed in the water until
the cistern is full to the brim. Each brick absorbs one-seventeenth of
its own volume of water. how many bricks can be put in without
overflowing the water, each brick being 22.5cm x 7.5 cm x 6.5 cm?

Answer

Given, internally dimensions of cistern = 150 cmx120 cmx110 cm

.". Volume of cistern = 150x120%x110

= 1980000 cm?

Volume of water = 129600 cm?

.". Volume of cistern to be filled = 1980000 - 129600 = 1850400 cm?

Let required number of bricks = n

- ; 1096.875
hen water absorbed by n bricks = [ : :318” }nfr.‘
. 1096875 ) o
Mow, 1850400 + n[ i | =n (1096.875)
= n % 1096875 x — = 1850400
17

1850400 <17
— = e S

1096.875 < 168

= 17924102 = 1792 (approx)

Hence, 1792 brickes can be put in cistem.

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

4. In one fortnight of a given month, there was a rainfall of 10 cm in a
river valley. If the area of the valley is 97280 km?, show that the total
rainfall was approximately equivalent to the addition to the normal
water of three rivers each 1072 km long, 75 m wide and 3 m deep.

Answer
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Given, area of the valley = 97280 km?

' 10
and rainfall = 10 cm L b
100 = 1000
. ’ 97280 = 10 - 4 .
Volume of rainfall = X1 = 9.728 k™ (4]
100 = 1000

Also, given length of the river = 1072 km

braadih of the river=75m = £ic km
1000
!
and height (deap) of the Aiver=3m=—"— km
1000
Volume of one river = 1072 x - x 3 = 0.2412 km”
1000 1000
S0, volume of three rivers = 3 x 0.2412 = 0. 7236 km” i

From Egs. (i) and (i), it is clear thal total rainfall is not approximately equivalent to
narmal water of three rvers

5. An oil funnel made of tin sheet consists of a 10 cm long cylindrical
portion attached to a frustum of a cone. If the total height is 22 cm,
diameter of the cylindrical portion is 8 cm and the diameter of the top
of the funnel is 18 cm, find the area of the tin sheet required to make

the funnel.

18 cm

22 cm

10 cm

-
8 cm

Answer

Given, oil funnel is a combination of a cylinder and a frustum of a cone.

Also, given height of cylindrical portion h = 10 cm

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes
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22 cm

-,
& cm

: : . = 18
Radius (ry) of upper circular end of frustum part = i 9 cm

Radius (r;) of lower circular end of frustum part = radius of circular end of
e o 8
cylindrical part = > =4cm

Height (hy) of frustum part = 22 — 10 =12 c¢m

Height (h,) of cylindrical part = 10 cm slant height (1) of frustum part

=J(r; —15)2+h2=J(9-4)2+(12)2=13cm
Area of tin sheet required = CSA of frustum part + CSA of cylindrical part
= 7(ry; + r5)l + 2nrsh
22 22
:?x(9+4}x13+2x?3{4x1{]

22 X 249

= 221169 + 80] =
= 5 B 7

—'?82(1L o
= ECI’I]

NCERT 10th Maths Chapter 13, class 10 Maths Chapter 13 solutions

6. Derive the formula for the curved surface area and total surface
area of the frustum of a cone. Using the symbols as explained.

Answer

Leth be the height, | be the slant height and r, and r, be the radii of the

bases (r,>r,) of the frustum of a cone. We complete the conical part OCD.
https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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The frustum of the right circular cone can be viewed as the difference of the
two right circular cones OAB and OCD. Let slant height of the cone OAB be
|, and its height be h; i.e.,OB = OA =1, and OP = h;

The frustum of the right circular cone can be viewed as the difference of the
two right circular cones OAB and OCD. Let slant height of the cone OAB be
l, and its height be h, i.e., OB =0OA =1, and OP = h;

Then in AACE,

https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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| = h."hz + (= r2]|2

Slant height of the cone OCD = I, - |

AQOQD~ A OFB (AA similarity criterion)
0D_DQ L h-1_r,
oB PB I, 1
= 1= i =12
hon
= i =1— £ L i
i, f, Iy
= P Y ()
[ B (i)
h=r =13

Hence, curved surface area of the frustum of cone
= curved surface area of the cone OAB
- curved surface area of the cone OCD

= ]Tfﬂ‘ = Rfs U1 = 'r}
nr, Ih _ i [From Egs. (i) and (ii}]
.r..l - Ir2 ) r-'| T 'rz
- -
= mr[ﬁ T2 ]: ol (ry + ra)
=1z

Therefore, curved surface area of the frustum of cone = anl {r, + r,)
where, [=fW + (- )
If A and A, are the surface areas (A > A,) of two circular bases, then
A=mnrfand A, = nry
So, the total surface area of the frustum of cone
=1l (G + 0)+ T+ A
2

where, [=\h? + (—1)

7. Derive the formula for the volume of the frustum of a cone given to
you in the section 13.5 using the symbols as explained.

Answer

Leth be the height, | be the slant height and r, and r, be the radii of the

bases (r,>r,) of the frustum of a cone. We complete the conical part OCD.
https://www.indcareer.com/schools/ncert-solutions-for-chapter-13-surface-areas-and-volumes/
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The frustum of the right circular cone can be viewed as the difference of the
two right circular cones OAB and OCD. Let the height of the cone OAB be
h, and its slant height be |,.

-"1 —]'2

¥
o

i.,e., OP=h;and OA=0B =,
Then, height of the cone OCD = h; -1

AOQD ~ AOPB (AA similarity criterion)
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oQ _QD
OPF FB
=5 h=-h_=r
hy f
— 1—-{1=r_
hon
-y £=1_r?_r., rs o hr, D
hy h i L="r
Now, height of the cone OCD = h — = — "1 _p [From Eq. ()]
Ft—fz
= G .. (i)
iy —is

Volume of the frustum of cone = Volume of the cone OAB
—Volume of the cone OCD

rrlh — — el (= h)

L
3

= .E ﬁlz hﬁ —_ rEE hr?
3l f-0 h=1r

[From Egs. (i) and (ii}]

Therefore, volume of the frustum of cone is % mhie? + 12 + rn).

If A and A, are the surface areas (4, > A,) of the two circular bases, then
A=mnr? and A, = nrf

Then, volume of the frustum of the cone = g[nrf + @ + A mrf]

= A+ A + AR
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