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CBSE Class-10 Mathematics
NCERT solution
Chapter - 13

Surface Areas and Volumes - Exercise 13.5

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 of the cylinder. Find the length and
mass of the wire, assuming the density of copper to be 8.88 g per ¢y ? -

120

Ans. Number of rounds to cover 12 cm, i.e. 120 mm = =40

-

3

A |
Here, Diameter = 10 cm, Radius | # | = — cm
- - Fr

Length of the wire used in taking one round
=2mr=21x5=10x cm
Length of the wire used in taking 40 rounds

= 107=40=4007 cm

Radius of the copper wire =

2 | e
3
3

U A R P
.. Volume of wire= 7= | (4007
i F"l:l | B -

o
L

-

. Mass of the wire = Q@ |'3_1—1'|: %8 88

= 787.98 gm
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2. A right triangle, whose sides are 3 cm and 4 cm (other than hypotenuse) is made to

revolve about its hypotenuse. Find the volume and surface area of the double cone so

formed. (Choose value of .T as found appropriate)

Ans. Hypotenuse = |"33 +4* =5cm

In figure, A ADB -- A CAB [AA similarity]

AD AB
A (CB
AD 3
= — =—
- 5
12
— AD= — cm
DE AB
Also, — =
AE CB
DE 3
= — =_
3 5
Q
:‘;-DB=Tcm
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i . 9 16
.CDh=BC-DB=3%——=—¢cm
5 5
Volume of the double cone
1 120779 1 (123186
=0 —| | =l+-a —| | —
3085 )is5) 3705 )15)
1 ¥ ¥

= EKH_I_lK_'-K_'-KE = 3[]_]__1{_”73

-

Surface area of the double cone

2 2
= Tx —x3+aTx—x4d
5 5

- -

12 . 2
Tx—(3+4) = 3.1dx—x=7T

- -

3. A cistern, internally measuring 150 c¢m 120 cm 110 cm has 129600 ¢p,? 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 being22? S em =7 5 cm 6.5 em ?
Ans. Volume of cistern = 150120110 = 1980000 cni®

Volume of water = {20600 ¢

.. Volume of cistern to be filled

=1980000 — 129600 = 1850400 cinr

Volume of a brick= 22 5=7 5« (.5

= 1096.875 cmr°
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Let #7 bricks be needed.

1096 875 5
W

Then, water absorbed by 71 bricks = 3 Cr
17

_ 185040017

= = 1792 (approx.)
161096875

T

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 kgm®, 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.

10
Ans. Volume of rainfall= 97280 ——— =g 72 3
T00x1000 O eBA
Volume of three rivers = 31072 = 2 ¥ : = T 3
T000 1000  -7e36kn

Hence, the two are not approximately equivalent.

5. An 0il 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 (see figure).

{Bem
22¢cm
10em l
gem

Ans. Slant height of the frustum of the cone

-
&

(1) =4k +(% —ry)
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Area of the tin sheet required

= CSA of cylinder + CSA of the frustum
= 2m(4)(10)+ 7(4+9)13

= 80T+169 7

22 4
= 2497 = M49x = = 782 _om

-
&

6. Derive the formula for the volume of the frustum of a cone, given to you in Section

13.5, using the symbols as explained.

Ans. According to the question, the frustum is the difference of the two cones OAB and OCD

(in figure).

i
T

0
For frustum, height = }1. slant height = | and radii of the bases = ] and ¥ [';ri = 'J
OP = .1‘:-1: OA=0B=]

. Height of the cone OCD = /i, — /i
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AOQD - A OPB [ By, AA similarity]

;-: _;'E e
iy "
hoor
R
v h
—, 1__*_1_
h
i firy
— ""E]_ T e (6))
h—h

e !
.. Vof the frustum

=V of cone OAB -V of cone OCD

1 - B, .
= —mawhy ——or |y —h)
17 2 17 .
3 3
T| 1 hy .  hn
zg.”’l- —— —h-— |
L A™HhH h—=h |
[From eq. (i) & (ii)]
ah| o —r |
30 K—-r )
1 i1, 1 '
= Eﬂ"ﬂ-[rl +ry +rn |
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If ;ilai-:-a" J-i: are the surface areas of two circular bases, then
A= ﬂ'?l: and Ay = i'}'::
.. 'V of the frustum

= 2o +md + |
3 2 :

T

- grﬁil TA TLAA, -|

7. Derive the formula for the curved surface area and total surface area of the frustum

of a cone, given to you in Section 13.5, using the symbols as explained.

I'.l""lz

For frustum, height = /1, slant height = ] and radii of the bases = 1 and 7 ['}i = |

OP= /1, OA=0B= |

-

Again, from ADEB, | = .11:-: +[';-i -
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A 0QD -~ A OPB [AA similarity]

l) "
[
N P S (iii)
H—h
| Ir,
== S A N (iv)
h—h h—h

Iry Ir, _ -
= 7TH. — ry [From eq. (i) and (ii)]
h=h h=h
= .
=ml —= | =al(n+n),
Wh—h ) '

-

where [ = [l + (5 =7,
.. TSA of the frustum of the cone

= ml(K+n)+ay +ary
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