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Volume andSurface Area

Exercise 13A

Name of Figure Volume Laterial/Curved Total
the Surface Surface
solid Area Area

21h + 2bh | 21h+2bh+2Ib

Cuboid h Ibh or or

S 2h(1+b) | 2(lh+bh+lb)
4a°+2a’
¥ 2
a a 4a or
a 631
a
Right ' 2rrh + 20
circular h nrh 2nrh or
cylinder 1 2nr(h+r)
Right T mrl + '
circular I —=nr'h url or
cone f—= 3 mr(l+r)
S 4mr 4mr
— .
_ 3 . 2nr’+mr
Hemisphere =nur 21 or
3 3nr

Question 1: s

(i) length =12cm, breadth = 8 cm and height = 4.5 cm

= Volume 8f cuboid = Ixb x h

= (12x8x4.5) cm?=432cm

.. Lateral surface area of a cuboid = 2(I + b) x h

=[2(12+8)x4.5]cm ?

=(2x20%4.5) cm =180cm

. Total surface area cuboid = 2(Ib +b h+1 h)
2=2(12x8+8x4.5+12x4.5) cm

=2(96+36 +54) cm

=(2x186)cm

=372cm
(i) Length 26 m, breadth =14 m and height =6.5m

. Molume of a cuboid =1xbxh
=(26x14x6.5)m

=2366m 2

.. Lateral surface area of a cuboid =2 (I + b) xh
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=520m?

.~ Total surface area = 2(Ib+ bh + 1h)
=2(26 X 14+14x6.5+26%6.5)
=2(364+91+169) m?

=(2x624) m2= 1248 m?.

(iii) Length = 15 m, breadth = ém and height =5dm =0.5m
. Volume of a cuboid = Ixbx h
=(15x6x0.5) m3=45m°.

. Lateral surface area = 2(I + b) x h
=[2(15+6)x0.5] m?
=(2x21x0.5) m2=21m?

.~ Total surface area =2(Ib+ bh + |h)
=2(15x6+6x0.5+ 15x0.5) m?
=2(90+3+7.5) m?

=(2x100.5) m?

=201 m?

(iv) Length = 24 m, breadth = 25 cm =0.25 m, height = 6m.
. Volume of cuboid = Ixb xh
=(24x0.25x6) m®.

=36m°.

. Lateral surface area = 2(I+b) xh
=[2(24 +0.25) x 6] m?
=(2x24.25%6) m?

=291m?

.. Total surface area =2(Ib+ bh + Ih)
=2(24x0.25+0.25x 6 +24 x 6) m?
=2(6+1.5+144) m?

=(2x151.5) m?

=303 m?

Question 2:

Length of Cistern=8m

Breadth of Cistern=6 m

And Height (depth) of Cistern =2.5m

.. Capacity of the Cistern = Volume of cistern
. Volume of Cistern = (Ixbxh)

=(8x6x2.5) m?

=120m?3

Area of the iron sheet required = Total surface area of the cistem.
. Total surface area = 2(Ib +bh +lh)

=2(8x 6+ 6x2.5+2.5x8) m?

=2(48 +15+20) m?

=(2x83)m2=166 m?
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Question 3:

Length of aroom =9m,

Breadth of aroom = 8m

And height of room = 6.5m

. Area of 4 walls = Lateral surface area

=2(+b)xh

=[2(9+8)x6.5]m?

=(2x17x6.5)m?

=221m?

. Area not be whitewashed = (area of 1 door) + (area of 2 windows)
=(2x1.5)m?2+(2x1.5x1) m?

=3m?2+ 3m?=6m?

. Area to be whitewashed = (221-6) m? =215 m?

. Cost of whitewashing the walls at the rate of Rs.6.40 per
Square meter = Rs. (6.40x 215) = Rs. 1376

Question 4:

Length of plank = 5m =500 cm
Breadth of plank=25m
Heightof plank =10 cm
Volume of plank =fxbxh
=(500x 25x10) cm?3

Now,
Length of pit =20m = 2000 cm
Breadth of pit =6m = 600cm
Height of pit =80 cm
Volume of one pit = (2000 x 600 800) cm?

. Volume of pit
-« Number of planks that can be stored =m

(2000 = 600 % 80)

- (500 25x%10) 768
Question 5:
Length of wall =8m = 800cm
Breadth of wall =6m = 600 cm
Height of wall =22.5cm
Volume of wall =/xbxh
= (800 x 600x22.5)cm?

Length of brick = 25cm
Breadth of brick =11.25cm
Height of brick =6cm
Volume of brick =(25x11.25x 6)cm?

Volume of the wall
Volume of brick

Number of bricks required =

(800 x 600 x 22.5)
- = 6400
(25%x11.25%6)
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Question 6:
Length of wall =15m
Breadth of wall =0.3m
Height of wall =4m
Volume of the wall =(15x

0.3 x4)m3 =18m?3

Volume of mortar = [éxw] =1.5m°

Volume of wall =(18-1.

Length of brick

5)m* =16.5= ? m?

=22 cm

Breadth of brick =12.5cm

Height of brick

Volume of 1 brick = [m

:[ 33

.. Number of bricks

2

Question 7:
External length of cistern
External breadth of cistern =
External height of cistern
External volume of cistern

Internal length of cistern
Internal breadth of cistern =
Internal heightof cistern =
- Capacity of the cistern =
cistern

Volume of the iron used = Ex
cistern

16000

=7.5cm
22
x

125 7.5
100 ~ 100

o

]nﬁ

_ Volume of bricks
Volume of 1brick
33 _ 16000

= | — X
33

]: 8000

1.35m =135cm
1.08 m =108 cm
90cm

(135x 108 x 90)cm?
1312200cm?
(135-2x 2.5) cm
(135-5)cm =130cm
(108-2 x 2.5) cm
(108 -5) cm=103cm
(90 - 2.5)cm = 87.5cm
Internal volume of

(130x 103 x 87.5)cm?
1171625 cm?
ternal volume of the

-Internal volume of the

cistern

Question 8:

(1312200-1171625) cm?
140575 cm?
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Depth of theriver =2 m

Breadth of the river =45m
3x1000
Length of the river =3KM/h= 60 m/min
. !
= 50m /min.

Volume of water running into the sea per minute = (50 x 45 x 2) m?

= 4500 m?

Question 9:

Total cost of sheet = Rs. 1620
Cost of metal sheet per square meter = Rs.30
Total cost]

Area of the sheetrequired = m)

= [méolsq.m = 54 sg.m.

g

Length of box =5m
Breadth of box = 3m

Now, Let the height of the box be x meters.
.+ Area of the sheet = Total surface area of the box.
= 2(/b +bh+/h)
54 =2(5x3 +3xx+5xX)
54 =2(15+ 3x +5x)
54 =2(15 + 8x)
2(15+ 8x) =54

I

30 +16x =54
16x =54-30
= x=22_15m
16
The heightof the box = 1.5 m.
Question 10:
Length of room =10m

Breadth of room =10 m
Height of room =5 m
. Length of the longest pole =length of diagonal

=107 + 107 + 57
=+/100+100+ 25 =+225=15m

.. The length of the longest pole that can be put in a room with
given
Dimensions =15 m.

Question 11:
Lengthofhall =20m
Breadth of hall =16 m
Heightofhall =4.5m

Volume ofhall =/xbxh

=(20x16 x 4.5) m?
Volume of air needed per person = 5 m?

Volume of the hall
Volume of air needed per person |
_ [20 x16 x 4.5}

4

. Number of persons=[

=288.

Question 12:
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Length of classroom =10m
Breadth of classroom =6.4m
Height of classroom =5m

Each studentis given 1.6 m? of the floor area.

(area of the room)
1.6
_(10x6.4) 64 _

Number of students =

-+ Number of students =40

Volume of theroom
number of students

:[10X6.4X5 320y 3

]

.. Air required by each student =[

3
2 Im
40 40
=8m?®

Question 13:
Volume of a cuboid =1536m3
Length of the cuboid =16 m
Let the breadth and height of the cuboid be 3x and 2x.
Volume of cuboid =/xbxh

= 1536 = (16 x 3x x 2x)
= 1536 =962
1536
: x*=—"—-1=16
- 96
X =\/1_= 4m.
. Breadth of the cuboid =3x=3x4=12m

And height of the cuboid= 2x = 2x 4 =8 m

Question 14:
Surface area of a cuboid = 758 cm?
Length =14cm
Breadth =11 cm
Let the height of the cuboid =h cm
- Surface area of cuboid = 2(/b + bh + /h)

= 758 =2(14x11+11xh +14xh)
= 758 =2(154+411h 4+ 14h)
= 758 =2(154+ 25h)
= 758 =308+ 50h
= 50h =758-308

450

h =——=9cm.
50

. The height of the cuboid = 9 cm

Question 15:
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(a) Each edge of a cube =9m
’ Volume of a cube =a®
=(9)F m3=729m?

.. Lateral surface area of cube =4a?
=4 x(9)2
=({4 x 811 m2
=324m?

-+ Total surface area of a cube = 6a?
=6x(9)?
={6x81)m?
=486 m?

Diagonal of cube =+3a
=3 x9
=(1.73x9)m = 15.57m
(b) -~ Eachedgeofacube =6.5cm
Volume of a cube =a®= (6.5)° cm?

=274.625cm?
.. Lateral surface area of a cube = 4a?

=4 x(6.5)*cm?
=(4x42.25)cm?
=169 cm?
Total surface area of a cube = 6a?

=6 x (6.5)%cm?

Diagonal of cube - Sa
=3 x6.5

=(1.73x6.5) cm
=11.245cm.

Question 16:

Let each side of the cube be a cm.
Then, the total surface area of the cube = (6a?)cm?

6a? =1176
= a2=—11?6 =196
3]
= a=-/M196 =14cm

.- Volume of the cube = a
' (14)*=(14x 14 x14) cm?
= 2744 cm?.

Question 17:

Let each side of the cube be a cm
Then, the lateral surface area of the cube = (4a2) cm?

4a? =900
= a2=¥=225

a=-225=15cm

. Volume of the cube = a®
=(15) =(15%15%15)cm®
= 3375cm?®.

Question 18:
Volume of the cube =512 cm? [Volume = a?]
.. Each edge of the cube = 512 =8 cm.
.+ Surface area of cube = 6a?
=6 x(8)?cm?
= (6 x 64) cm?
=384 cm?

Question 19:
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Wolume of the new cube = [(3)°+ (4)*+ (5)*] cm
= (27 + 64 + 125) cm?
=216 cm?
Now edge of thiscube =acm
And, a® =216
a =6cm
Lateral surface area of the new cube = 4a%cm?.
=4 x(6)*cm?
= (4 x 36) cm?
=144 cm?
- The lateral surface area of the new cube formed =144 cm?.

Question 20:

1 hectare = 10000 m?
Area = 2 hectares = 2x 10000 m?

5
= = —m
Depth of the ground = 5 cm 100

Volume of water = (area x depth)

= 2XI0000xi m*
100

=1000m?
- Volume of water that falls =1000 m?

Exercise 13B

Question 1:
Here,r = 5cm and h=21 cm

Volume of the cylinder =(1r*h)
= [E % 57 XZI]cm3
7
= [27—2 % 25% 21]¢:m3

=1650 cm®.
- Curved surface area of a cylinder =(21rh)

=ZX[?><SXZ1]cm2

= 660 cm?

Question 2:
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Here, diameter = 28 cm

Radius = [?] cm =14 cm and

height = 40 cm
Curved surface area = (2IIrh)

[2x27—ZX14><40]

= 3520cm?
Total surfacearea = (2IIrh + 21Ir?)

[2X¥XI4X40+2X272X142]

= (3520 + 1232)=4752cm?
-+ Volume of the cylinder = (Tir*h)

[272 x142% x 40]cm

[—XI4X14X40]

=24640 cm®.

Question 3:

Here, radius (r) = 10.5 cm and height = 60 cm.

.. Volume of the cylinder = (IIr*h)

= 27—2>C10 5x10.5x60|cm?

= 20790 cm?
-+ Weightof the solid cylinderif the material of the
cylinder
Weighs5gpercm® = (20790x5)=103950g
103950
= -.1000g=1k
1000 [ g a]

= 103.95kg

Question 4:

Here, curved surfacearea = 1210 cm?
) 20
Diameter =20cm = radius =5 =10cm
.. Curved surface area of the cylinder =2TIrh

22

= 1210 = 2x7XIOXh
= h=[M cm=19.25cm
2x22x10

B Height=19.25cm
. Volume of the cylinder = (IIr*h)

[272 x10%x19. 25]cm

[_x10x10x19 25)
= 6050cm?®

“ Volume of the cylinder =6050cm?.

Question 5:
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Let base radius be r and heightbe h
210rh = 4400 cm?

Then,
And 21 _110¢m
) 2Mrh 4400
= =27
2Mr 110
= h = 40cm
22
2x7xrxhX40 4400cm.
- - [M cm = 22 em
' 2440 2
Volume of the cylinder = Mr*h
[Ex£x£x40]
7
= 38500cm?®.
Question 6:

Let the radius (r) = 2x cm and height(h) =3x cm

2
Then, Volume of cylinder —(mr*h)

? x (2x)* % 3x

Volume =

Volume = ? % 4x® % 3%

Volume = ¥X12x3

22

= 1617 = 7X12>(
[.- volume given = 1617cm?]
1617x7
: 123 =
= X 53
_ 3_1617X7_[73
= x* = =|=
22x12 |2
. 7
= x=_
2

radius = 2x = 2xg= 7cm

and height=3x = 3X%— %cm]

T otal surface area= 2Mr(h +r)

=2x —X7[—+7]cm

=44x[21+14]cm2

=(22x35)cm? = 770cm?

Question 7:
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1
Curved surface area = 3 * (total surface area)

= [% X 462]cm2 =154cm?

(Total surface a.rea)— (Curved surface area)
= (462-154) cm?=308 cm?

= 20r% = 308

= zxgxr2=308

- 2= 308x7 _ 49
44

= r=.49 =7cm

Now, curved surface area = 2IIrh =154 cm?
=2x$x7xh= 154 cm?

154
=h= H =3.5cm

Now, r = 7cm and h=3.5cm

Volume of the cylinder=(IIr*h)

= 27—2><7X7X3.5 cm?

=539cm?
. The volume of the cylinder = 539 cm?.

Question 8:
Curvedsurfacearea= % « (totalsurfacearea)

{ b
=[2:231|m” =154cm?
‘\3 J
(Totalsurface area) - (Curved surfacearea)
=(231-154)cm? =77cm?

2w?  =77cm?

= 2x§xr2
7

2 _77x7_49

=77

= r
a4
= r = ’ﬂ -
4 2
Now, 2arh = 154cm?
= 2x$x;xh=154::m2
= h=E=?cm
22

Now,r=£::m and h=7cm

Volume of the cylinder=nr*h

=269.5 an’
Volumeof the cylinder= 269.5cm?

Question 9:
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Here, {reh)=37 m [-.‘giuen]
And, total surface area= Zxr(r + h) = 1628m?

= 2ar x37 = 1628 m?

= 2x$xr:‘<3? = 1628

- _ 1e28x7 _
44x 37

And (reh) = 37m

= (7+hy =37

= h =37-7=30m

Volume = arh

- [2}_—21:?x?x30]m3=4620m3.

Question 10:

Curvedsurface area = 2arh
Totalsurfacearea = 2arth+r)
Since they areintheratio of 1: 2

2arh 1
2ar(h +r) 2
h 1
= — -
h+r 2
= 2h = h+r
= 2h-h =r
= h =r
2ar(h+ry = 616 cm?
= aqr? = 616 cm? [Puttingh = r]
= 4x22 2 =618
7
2 Bl6x7
= = =49
[15]
= ro=J49  =7cm

Then, r= 7cmand h=7cm
volume= (ar?h)

. ($x7x7x7]cm3 = 1078cm?

o thevolume of the cylinder = 1078 cm?®.

Question 11:

1em®=1cm=lcm=1cm and 1em=0.01m
Therefore,

Volume of the

gold = 0.01m = 0.01m = 0.01m = 0.000001m>......(1)
Diameter of the wire drawn = 0.1 mm

Radius of the wire drawn = ﬂ—;mm =0.05mm

r =0.00005 m wenank2)
Length of the wire = hm SR <]
Volumeof thewiredrawn=volumeof thegold
==zrh  =0.000001
= = 0.00005=0.00005x h=0.000001 [from equations (1), (2) and (3)]
___ 0.000001x7
0.00005x 0.00005x= 22
h= 127.27m
- thelengthof thewire is127.27m

Question 12:
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Question 13:
For the tin having square base,
side= 12cm and height =17 .5cm.
Lwolume=(12x 12x17.5)cm® = 2520 cm?®
Moy, diameter of tin with cylindrical base = 12 cm

~radius= [g] cm=6om and height=17.5cm

;.vduwm=[%§x6x6x1?5Jcm3=1980cm3

Tinwithsquarebasehas more capacity by 2520- 19801 cm?®
= 540 cmr®,

Question 14:
Here, cylindrical budket has diameter=28cm.
287
- radius _(%8 |jom=14cm and height=72am
L2
Length of the tank= 66cm
Breadth of the tank=28cm
Wolume of tank = Volume of cylindrical bucket

= Ixbx=h = arh

= 66x28xh =?xl4x14x72
3

- h =.22x2x14x72_
|~ o6x28

= h =24om
-. The height of the water level in the tank=24cam.

Question 15:

Question 16:
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Internal diameter of the tube =10.4cm
14 N
internal radius =| 10.4 |em=5.2an
kY 2 4
and length = 25cm
and external radius = (5.2+0.8)an=6cm
Required volume =|:.w:>q'6‘|.z:v<25—:t><{5.2‘|.z:~<25:|cmJ
- .w;x25[{5}‘ —{5.2}‘:| an?

- ?xZS [36-27.04]cm’

14 5
=;Ex25 %8.96 |cm*
7 J

= 704 an®
- the volume of the metal = 704 cm?

Question 17:
Length=7 cm= (height)

Diameter=5mm =radius= {g}mm=2.5mm

=0.25¢cm
. Volumeof thebarrel = ar#h
. N
~(22,0.25x0.25%7 |em?
|7 J
JET
8

% cm® isusedfor writing 330 words.
1 \
So, ;gx 1000 ;::m3 willbeusedfor writing
L /
( 8 1 \
330x —x =x 1000 | words
| 11°5 )

= 48000 words

Question 18:
weightof the graphite:[gx[ﬂ 05 x 1Dx2.l]g

_33,
200

Weightofwood = [z?—zx inf{o.35)" - (0.05)2},(0.?}

22
[TxlD[D.1225— D.DDES)XD.?:|

_ 66
25
- Totalweight of thepencil = £+@
200 25
33+528 561
o [22t=el g= —= = 2.805g
200 200

- Weightof the wholepencil = 2.805 g

Exercise 13C

Question 1:
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Here, r=35cm andh=84cm

: MVolumeofthecone = % arth

- [%x$x35x35x34]cm'

= 107200 cm?®

Curvedsurfacearea = (nr .fr?+r'} [-.-I:W:I

= ar iR 135
= = 8281

= 2?—2>c35x91.

= 10010 om?

© Totalsurfacearea = ar(l+r)
Mo, | = JhZer?
= 24352

- ."§056+1225 =+/8281 = 91cm

Total surface area = %x35(91+ 35)
=(22x 5x 126)cm?®= 13860cm?

Question 2:
Here, height(h)=6cm and slant height(£)=10am

radius(r) = +/#*-h?
_Jio'—6% - fioo-36

=64 =8am

Volume of cone = %rcrzh

=:.\%x3.14x8x8x6:;cm3
= 401.92 cm®

Curved surface area = nr#
=(3.14x8x10) cn?
=251.2 am®

Total surface area =ar(f+r)
- nr(10+8)
= (3.14x 8x 18)cm?
=452.16cm?

Question 3:
Here, Volume=(100z)cn?, height(h)=12cm

Volume of the cone = % arth

= 100 = =%nxr1xl2
N 1007 =3
= r = "=
axl2
= rk =25
= r = 25 =5cm.
Slant height(£) = +h*+r*
= Af127 + 57
£ = ,144+25 =169 =13cm
Slant height, £ =13cm
Curvedsurfacearea= nr{
= 7x5x13cm?*
= 65zcm?
Question 5:
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Here, curved surface area=550cm® and
slant height (£) =25 cm
- Curved surface area= narf

= 550 - 2—72 %25
r 3
- (B2,
Now, height() = fZ-r2
(25)° - (77
- J625-49
= ﬁ =24cm

heightof thecone = 24am

m=7am

Volume of thecone =%rcr3n

1 22
||3><7>-<7>-<7’><24J&:m

=1232 an®
. Volumeof thecone =1232cm?®

Question 6:
Here, radius, r =35cm and slant height, £=37cm

h = £2—r2
(37)% - (357
1369 -1225 = 144 =12cm

12 cm

height(h)

1

Volume of the cone 3 w2h

_ ;%xz—?zx35x35x12J m3

15400 cm>
Volume of the cone — 15400cm?

Question 7:
Here, curved surface area = 4070 cm?

700
Diameter = 70 cm = radius:l'I — | am=35cm

- Curved surface area = =rd

= 4070—?)-(35}(!

3
= £ ='4_070'cm=37::m
110 )

slant height = 37 am.

Question 8:
Here, radius =7 m and height(h)= 24 m

. slant height(s) = m
(247 - (7°
¢ = +576+-49 = 625 =25m
Now, area of cloth = nrf

—"?xth m? = 550 m2

) area of cloth  ['550%
- length of doth ~ ot ~ 125, ™

=220m
. Length of cloth required to makea conical tent= 220 m

Question 9:
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Here, height of cone = 3.6 cm and radius = 1.6 cm
After melting, its radius= 1.2cm

Volume of original cone = Volume of cone after melting

%wxl.6x1.6x3.6=%nxl.2xl.2xh

%'.t =1.6=1.6=3.6

=S g =6.4 cm
—ax1l.2=x1.2
3'!)( =

= h
-~ height of new cone = 6.4 cm

Question 10:
Let their heights be h and3h

And, their radii be3r andr.

Then, v, = %rc(3r)2 xh
and, WV, = e
3
L GrE xh
v, 3’ 3
= v, 1 . o 71
Vz §rcr2x3h 1
ViV, =3:1

Question 11:

Radius of the cylinder,R= |rl—25 ';m and its height,H =3m

Slant height (£) =53m
- area of canvas = (2zRH +1R{)
= |:|r2x§xEx3\:—|r§xEx53\:i| m?
7 T2 )T 2 )
= (990+8745) M
= 9735 m?

i A
areaofcanvas |

length of canvas = | == F TR
g |l_W|dthof canvas

(9735
= |‘ |- 1947 m.

Question 12:
Let the radius be r metres and height be h metres.

Area of the base =(11x4) m* =44m?

e =44
[ 7
= r2 = 44x =14m
L 22
= r2 = 14m

Volume of the cone = lnrzh

- Volume of the cone = (11x20)m*=220m?

= 220 =%><¥><14><h
- h =220><3 —15m
22 =2

the height of the cone = 15m.

Question 13:

Jownloaded from www.studiestoday.con



Jownloaded from www.studiestoday.comn
> Aggarwal Class 9 Mathematics Solutio

Here, height of the cylindrical

bucket= 32m and radius = 18 cm.
Now, let theradius of the heap be R cm
and its slant height bef cm

Then, nx(18)F =32 = %an2x24

- R2 =T[><18><18><32><3 ~1296
mx 24

= R =,1296 =36cm.

Radius of the heap = 36 cm
Slant height(¢) = +h? + R?
= (247 +(36)*

= ,/576+1296
= 1872 = 43.27cm

~. Slant height of the heap = 43.27 cm.

Question 14:
Let the curved surface areas of cylinder and cone be 8x and 5x.

Then, 2arh = 8x ..... i)
and, arvh?+r®  =5x....(0)
Squaring both sides of equation (i), we have
(2arh)® =(8x)F
4722 = 64x2 .. (i)
From (ii) we have,

aryfh? «r? = 5x
Squaring both sides,
= 7rih? < r?) =25x7.....(iv)
A77r*h? 64 o
= o e BT [Divide(iii) by (v)]
h? 16
= - ==
(h®=r2) 25
= oh* = 16r°
9
= =
h 16
r 3
= -z
h 4

The ratio of radius and height = 3:4

Question 15:
Here, height(h) of cylinder = 2.8 m = 280 cm

and diameter=20cm
720%

= radius ='§'= 10 cm
L2

height{H) of thecone = 42ecm

- Volume of the pillar = (ar*h —%mrE’H} cm®
2 1 )
=arsth+ §H} cm

- $x10x10(280—%x42} an®

2200
- x [280+14]

= 92400 cm?®
(92400x 7.5

- Weightof pillar = ———— "= 'kg = 693k
gnterp \" 1000 d

Question 16:
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Let the smaller cone have radius = rcm and helght =hcm
And, let the radius of the given original cone be Rcm
Since the two triangles, AOCD and AQAB

are similar to each other, we have

r h
Then, =55 [--A0CD ~ AOAB]
Rh
= — el
=5 r 5 (1)
Given that the volume of the small cone is
-21—7 of the volume of the given cone.
%ﬂ%:-zl—?x-;.;ﬂzx% [given]
§ 'hRY. . % s
=7l =] h ==73 0[fr 1
3 aa) T g <A rom ()
1 S - R |
—n1— =—mR*x% 30
37900 ~ 81
1x30=900=3
] ok BntiEiictlsre
e 81
= h* = 1000 cm®
= h = 10cm

From the figure,
AC=(0A-0C)

= (30-10)an =20am
- the required height = 20am

Question 17:
Here, height(h)= 10 cm and radius =6 cm

- Wolume ofthe remaining solid = (‘nr’h)—(%‘nr’h)
= (mxGx6x10) on’— [%nx 6x 6x10]cm3

= %‘nx Gx6=10 o’

[%x F1dx 350] o= 753.6 cm®

- WVolume of the remaining solid = 753.6 e

Question 18:
Diameter of the pipe = 5mm = 0.5cm

Radius of the pipe = ? =0.25cm
Length of the pipe = 10 metres = 1000 cm
Volume that flows in 1 min = [nx(0.25)2 x 1000] cm?®

- Volume of the conical vessel = B mx(20)3 ><24} cm?

%m(zo)f2 x24

Required time = (0257 <1000 min

%ﬂx400x24

= |——— |min
mx0.0625x1000

=51.2 min

= 51 min 12 sec
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Exercise 13D

Question 1:
M Radiusof sphere =3.5cm
X
- Volume of thesphere _{‘—; ? i

]4x3><35x35x3s}

=179.67 an®
-Surfaceareaof thesphere=(4mr?)

_-f4x2x35x35J

e

=154am®

(i) Radiusof thesphere=4.2cm
Volume of thesphere:{% -rr3 |
’ikgmzmzmz an?
\3 4
=310 46401'13
~. Surface area of the sphere=|4ar ‘|
= 4 ® ?x‘i Z2x 4. 2 l:lTl

= 221 76cm?
(iii) Radius of sphere =5m
- Volume of the sphere =; %.v’ |
- l:.§x$x5 %5 = SJm’
=523.81m?
- surface areaof the sphere =[4wr’_]

§ 22 A 2
=|_\4xT>< S5x 5_.im

=314.28m*
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Volume of the sphere=] (4 r3;

3™
= 38808=2x 2 x> [ Volume=38808cm?]
3°7
N 2_38808x3x7_
88
= r=21am

- Surface area of the sphere =4ar®

s A
='4><Ex21x21'cm2
| 7 ;

= 5544cr?
Question 3:
Volume of the sphere = 606.375m°* ....(1)
Volume ofthesphere=%:rr1
= 606.375= %xi_zxr [from (1)]
3 606.375=x3x=7
= | L
4x22
=144.703125
= r=5.25m
Surfaceareaof thesphere =4zr?

—4x2}_—2x5 25x5.25m’

=346.5m?

Question 4:
Let the radius of the sphere be r m.

Then,itssurfacearea=(4mnr*|
(4nr?) = 394.24
[Su facearea =394.24m2]
4x ? « 1 ~394.24
2 (394.24x 7

- 222971 34 36
" T2 )
r=+31.36=5.6m

-. radiusof thesphere=5.6m
s Y
~Volume of the sphere=| )
1\3 /.

= ﬂXEXS 6)(56)(56 m°
7 /

13
=735.01m°
~Volume of thesphere =735.91m?®

Question 5:
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Surfacearea of sphere =[4rcr2_]

[4,1[2_] = (576n)
[Surfacearea =576n ::mz]
. (5767)
= e
= r=4144=12cm
Volumeofthesphere—;%*cr
(4
—x1x12x12x12 cm?®
1 3 J

= (23047)cm’®
~Volumeof thesphere= (2304 7)am

Question 6:
Question 7:
Here, diameter of the lead shot=3mm
. 37 {0.3%
radius=| = '/mm= cm
2)™ 2
[tmm=10cm]

Volume of the cuboid

N ber of lead shots—
ow, number of lea ©®~Volume of 1 lead shot

(12x11x9)
4,22 (03Y
37702/

(12x11x9)
T3, 22 0027

3 7 8

12%11%x9x3x7x 8]
'{ 4%22x0.027 }'84000

- number of lead shots=84000.
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Question 8:
Here, radiusof 1leadball=1cm
andradiusof sphere= 8cm
Volumeof thesphere

Number of leadballs= Volumeof Lieadbal

( ) 3
| =nR” | am
137 )

4 22 3“
357 %8

ixgxlg
3 7

4,22 512
3

7
22
7

=512

%x x1

- numberof lead balls=512.

Question 9:

Here, radius of sphere=3am
Diameter of spherical ball=0.6cm [n-radius=g}

Radiusof spherical ball =0.3cm
Volume of the sphere
Volume of 1 small ball

ﬂx_22x cm® ]
1. 3"37

4 22 3

§x7x(0.3_] Cm3’

Number of balls=

ﬂx£x27
I3 7  l_1000

i1><£>-<0.027
3 7

- number of small balls obtained=1000.

Question 10:
.-’2 1\.

Here,radius of sphere=10.5cm=| = |cm
L2 )

fr
Radiusof smallercone=3.5cm = | ; |cm and height=3cm
S

Volume of the sphere
Volume of 1 small cone
fa_ (217 ]|
{zm=|==]| tm

e

Now number of cones=

(1 /7Y
1= - 3 cm?
lBleszJ)(
(4 92617 9261
38 &
1 49 a9
Z.27.3 =2
35772 3
0261 4
=2 x5 =126

- Mumber of cones obtained=126.

Question 11:
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Diameter of a sphere=12am

Diameter
2

12

2

=6cm

radius=

- Volume of the sphere=grtr3

4 22
=§x7x6x6x6 (i)

Diameter of cylinder =8cm

Diameter

Radiusof cylinder =

Radiusof cylinder = g

Radiusof cylinder =4cm
Height of the cylinder=90cm
-~ Volume of the cylinder==nrh

=27—2x4x4x90 0}

Volume of cylinder
Numb f sph =
umber ot spheres Wolume of sphere
Zaxax90 o
Number of spheres=4 55 ()= ()]

§x7x6x6x6 an®

Number of spheres=5.

Question 12:

Here, Diameter of asphere=6cm

radius(Rj='l Slem=3cm

Sz2)
Diameter of wire=2mm

radius(r)=1mm=0.1cm

Let the required length of wire be h cm.
Then,

2

nx(r]th=%x1x(R]

3

:tx[(].l_]th=%xrtx[3]

%xr{x27

IX[O.I)Q
_(4x9),,_ 36
“lo.01)” 0.0t

=3600cm=36m
- the lengthof the wire=36m.

Question 13:
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Here,diameter of sphere=18cm

: (18"
radius of sphere=13|cm=9::m
L

Length of the wire=108m=10800cm

Then,
4 3 s
§rtx(r_] =mxr<x 10800
4 3 >
= gr[x[g) =mxr*=x10800
i)(?[)(729
= -3
nx 10800

10800 10800 100

= ]2 _3 _03
100 10

o r=0.3am
So, Diameter=(2x0.3)cm = 0.6cm.

_4x243_ 972 9

Question 14:
Here, diameter of sphere=15.6cm
. (15.61
- Radius of sphere =| 55— |em=7.8cm
. /
and, height of cone=31.2am
Then,
%IXR3=%IX rZxh
4 3_1 ]
= grtx[7.8_] —3rtxr % 31.2
ﬂx X [7.8]3
- ey
§x nx31.2
N
2| 4x474.552 1=(60.84) = (?,3]2
312 ) :
= r=7.8cm

-.Diameter of cone =(2x7.8)an =15.6am.

Question 15:
Here, diameter of sphere=28cm

o (28
~radius of sphere =] =— |am=14cm
L2}
Diameter of cone=35
o (35
~.radius ofoone:q > jcm=17.5am
2

S e la (r]1 xh
3 3 :

ﬂx r[}z(14_]3

= h= 13—

XX (17.5_]2
(4% 27447

= —— " |cm
(306.25

(10976

1306.25

Height of the cone =35.84cm

cm=35.84cm

Question 16:
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Question 17:

Let the radii of two spheres be x and 2x and
their respective surface areas be S, and S..

2
Then, S _ g =
5, 4r(2x)
X1
4% 4
~.the ratio of their surfaceareas =1:4.
Question 18:
Let the radii of two spheres ber and R
Then,
dar® 1
47RZ 4
PIRN- S
- fry (17 1

r
\R) 12) TR 2
Let V, and V, be the volumes of the respective
spheres whose radii are r and R

i;[rg ” \3 - \3
Vi 3 ry oLy

V., 4 0s \RJ1(2)

§TE

1
8

- the ratio of their volume=1:8.

Question 19:
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Let the radius of ball be r am and R be the
radius of the cylindrical tub.
Then,

%xrcx(rf:rchth

= %xnx[r]3=rcx[12_]zx6.75

: wxl144x6.75 144x6.75
= [r] = 4)(1 = a
37 3
s 972x3 2916
= = —_729
=3 2
= r=9cm

-. the radius of the ball=9cm.

Question 20:
Radius of the cylindrical bucket = 15am
Height of the cylindrical bucket = 20cm
Volume of the water in the bucket = 7x15x15% 20 cm®
Radius of spherical ball =9cm

Volume of the spherical ball = %x Tx9%x9%9 cm®
Increase in the water level = h am
Volume of the increased water level =zx15x15xh cm?.....(2)
Equating (1) and (2),

we have

ﬁ:x15x15xh=%x:ﬁ:x9x9x9

) % KAXIx9Ix9
7x15%x15
h=4.32cm
Question 21:
Question 22:
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Here,internal radius ofhremisphere bowl (R)=9cm
Diameter of botle=3cm

= radius (r)=@] cm
and, height of bote = 4 cm

Mumber of bottles= volume of the bowl

wolume ofeach bottle

gan:
= 3 —
ax(ri”=h

EﬂXI9I:

= 2 —
x E] x4

2
{ .

el

ST

®x A% 9

[SVI RN
[e]

w 4

RV

=2x3x81=54

o the number of bottle required=54.

Question 23:
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