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Volume and - Surface Area of Solids

POINTS TO REMEMBER
1. Solids. The bodies occupying space are called solids.

The solid bodies occur in various shapes, such as a cuboid, a cube, a cylinder, a cone and a
sphere, etc.

2. Volume of a Solid. 7he space occupied by a solid body is called its volume.
The units of volume are cubic cm (i.e., cm3) or cubic metres (i.e., cm®), etc.

3. Cuboid. 4 rectangular solid bounded by six
rectangular plane faces is called a cuboid. A cuboid
has 6 rectangular faces, 12 edges and 8 vertices.

4. Cube. A cuboid whose length, breadlth and height are
all equal is called a cube. Each edge of a cube is called

N\

L-—_--

its side. It has 6 square faces, 12 edges and 8 vertices. i e Y E O bt
5. Formulae ,f’f
1. Cuboid. Let length = / units, breadth = 4 units and 7 Cuboid

height = A units. Then,
(7) Volume of the cuboid = (/ x 5 x A) cubic units.

(7i) Diagonal of the -cubnid A DI units .
(717) Total Surface Area of the cuboid = 2 (/b + bh + Ih) sq. units.

| —— — —

(v) Lateral Surface Area of the cuboid = [2 (/ + b) x /] sq. units. Ty ek g
(v) Area of 4 walls of a room = [2 (/ + b) x h] sq. units. ,-—”
2. Cube. Let edge of a cube = @ units. Then, : Cube

(7) Volume of the cube = a> cubic units.
(71) Diagonal of the cube = (a+/3) units.

(#17) " Total Surface Area of the cube = (6 a?) sq. units.
(iv) Lateral Surface Area of the cube = (4 a?) sq. units.

EXERCISE 21 (A) height = 1 m.

Q. 1. Find the volume ; total surface area amd Sol. (7) Length = 8:5 m, Breadth = 6:4 m
the lateral surface area of a rectangular and Height = 50 cm = 0-5 m
solid having :

(a) Volume = Length x Breadth x Height
=8Smx64mx05m"
=272 m3

(7) length = 8-:5 m, breadth = 64 m and
height = 50 cm.

(77) length = 5-6 dm, breadth = 22-5 dm and

S0
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-,

- Sol.

0.5m

6.4m

8.om

(b) Total surface area =2 (Ib x bh + hl)

(c)

(i)

— 2 [8:5 X 6:4 + 64 x 0:5+0°5

x 8-5] m?

=2 [54-4 +32 +4:25] m?
=7 x 61-85 =123-7 m* .
Lateral surface area=2 (I +b) h
=2 (85+64)x05m?
=2 x 149 x 05 = 149 m* Ans.
Length (/) = 5:6 dm
Breadth (b) = 2'5 dm
Height () = 1 m =10 dm

() - Volume = Ibh =56 x 25 x 10

®)

Q. 2.

= 140 dm*
Total surface area = 2 (Ib + bh + hi)
=2 [56x2:5+25x10+10

x 5:6] dm?

=2 [14+0 + 25 +56] dm®
=2 % 95 =190 dm?
Lateral surface area=2 (I +b) x h .
E0R(516:+ 2:5) <10 dm?

=92 x 81 x 10=162 dm? Ans.

The volume of a rectangular wall 1s
33 m3. If its length is 16-5 m and height
8 m, find the width of the wall.

Volume of rectangular wall = 33 m?
Length of wall (/) = 165 m
Height of wall (%) = 8 m
Let width of wall =5

' then Ibh = volume

— 165x8xb=33
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Q. 3. Find the number of bricks, each '

= b= L =—m=02m Aﬁs,

1
16:5x8 4

measuring 25 cm % 12:5 cm x 7-5 cm,
required to construct a wall 6 m long, 5

m high and 50 cm thick, while the cement

gl
and the sand mixture occupies -L’_ﬁth of

the volume of the wall.
Sol. Volume of one brick
=725cm % 12:5cm % 75 cm
25 C iSO
X - m
100 7 108 300

Wik se
et A LS
4 8 40
Spddeyas
1280

. Length of wall (/) = 6 m
. Height of wall (h) =35 m
50

1
and Thickness (b) = mm =_§'H‘l

1
- Volume = lbh = 0 X 5 x5=15m3

Volume of cement and sand

1 3
20 f15m 1
3

- Volume of bricks = 15— 3

*. No. of bricks

2 Volume of total bricks
~ Volume of one brick

57 :
s 35 57 ! 1280
3 4 3
1280
= 19 % 32N
= 6080 Ans.
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--'—-——-——_——-____..H.._.___.__________—____—____—__
m—_—__
Q. 4. Aclassroomis 12:5 mlong, 6:4 m broad

Sol.

4 -8

Sol.

Q. 6.

~and

' Length of room (/) =

“and

and 5 m high. How many students can
accommodate if each student needs 1-6
m? of floor area ? How many cubic
metres of air would each student get ?

Length of room (/) = 12:5m
Width of room (b) = 6:4 m
Height (#) =5m

. Volume of air inside the room

=lbh=125%x64 % 5m’
=400 m3
Area of floor of the room=/x b
=12-5%x6:4m?
= 80 m?
For each student area required = 1:6 m?
80 80x10
. No. of students = 16 = =

and each student required the air

3 Volume of air
No. of students

400
=——=8m3
s v A

Find the length of the longest rod that can
be placed in a room measuring
12mx9mx 8 m.

ns.

12 m
Breadth () =9 m
height (h) =8 m

*. The longest rod required tn p]ace n
the room |

= Vi2 +b2 + h?
=V(12)? + (9)? +(8)?
= J144 + 81+ 64 m

289 =17m Ans.

The volume of a cuboid is 14400 cm?
and its height 1s 15 cm. The cross-section
of the cuboid is a rectangle having its

Sol.

Sol.

Q. 8.

sides in the ratio 5 : 3. Find the perimeter
of the cross-section.

Volume of cuboid =
Height (#) =15 cm
. Length x Breadth

Volume 14400
h 15
=960 cm?
Ratio in remaining sides =5 : 3
Let length=35x
and breadth=3 x
5xx3x=960

14400 cm? |

cm 2

= 15 x2 =960
=3 x% = 64 = (8)2
x=238

Length=5x=8x5=40cm
and breadth=3x=8 x3 =24 cm
.. Perimeter of rectangular cross-section
=2(/+5)=2(40 +24) cm
=2x04=128cm Ans.

. The area of path is 6500 mZ2. Find the

cost of covering it with gravel 14 cm deep
at the rate of Rs. 5-60 per cubic metre.

Area of path = 6500 m?

id
100

.. Volume of gravel = Area x Depth

NN L2
| 100

Depth of gravel = 14 cm =

=910 m?

Rate of cuvenng the g}ﬁvéi

: -—Rs 560perm
Tuta] cnst Rs. 10 x 5-60

_RS9IU><560_R 5096 Ans
SRR gl ns.

The cost of papering the four walls of a
room 12 m long at Rs. 6:50 per square
metre is Rs. 1638 and the cost of matting
the floor at Rs. 3-50 per square metre 1s
Rs. 378. Find the height of the room.
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R o T
~ Sol. Rate of papering the walls |
= Rs. 6-50 per m? |

Total cost = Rs. 1638 - {12m

_ 1638 7.5m x 6m x 1.9m
- . Area of four walls = 6350
o l()'.’)gxl(}'{ll’n2 4 . 15m
RERER < T =252m Breadth = 6 m
Rate of matting the floor and depth=135m
= Rs. 3-50 per m? . Areaof thepit=1/x b
Total cost = Rs. 378 : =7-5x 6=45m?
378 ' ' and volume of earth removed = .b.h
Areaofﬂoor=m -8 % £ 3] B
8 x 100 =67-5m’®
& 37350l ;= 1080 | Area of field leaving pit = 180 — 45
Length of room =12 m =135 m?
Area of floor and volume of earth removed = 1.b.h
. Breadth of room =~ g | =75%x6%15m’
108 =675 m’
5 e A Area of field leaving pit = 180 —45
But Areaof 4-walls=2 (/+b)h =135 m?

~. Level (height) of the earth in the field
Volume of earth

2 (1+b) h =252
== 2 (12+9) h =252
-

2x21 h=252 " Area of remaining part
- 5= 252 2 675 675 s
2 x 21 135 = V10%E35
=3 h=06 =(-5m

= 50 cm Ans.

Hence height of the room = 6 m Ans. |
Q. 10. The sum of length, breadth and depth of

The dimensions of a field are

Q.9.

Sol.

15mx12m Apit75mx6mx 1-5m
is dug in one corner of the field and the
carth removed from it, is evenly spread
over the remaining area of the field,
calculate, by how much the level of the
field is raised ?

Length of field (/) = 15 m

and breadth= 12 m

. Area of total field=/x b
115 X 12:=13(}m2

Length of pit =75 m

a cuboid is 19 cm, and the length of its
diagonal is 11 cm. Find the surface arca
of the cuboid.

. Let /, b and / be the length, breadth and

depth of the cuboid, then
I+b+h=19cm

and 4//2 +b2 +h2 =1lcm
S P+p2+h2=(11)2=121

Now we have to find the surface area of
the cuboid i.e. 2 (Ib + bh + hl) |
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We know that (/+ b + k)2 = 2 + b2 + )2 Sol. Surface area of a cube = 1536 cm?

+2 (Ib + bh + hi)
= (19)2=121 +2 (/b + bh + hi)
= 2 [Ib+ bh + hi] = (19)2 - 121
=361 - 121 =240 cm?
.. Surface area of the cuboid

Let each edge of the cube = a
.. 6a*=1536

— a2 =-15%=256=(16)2

a=16

= 240 cm? Ans. (7) Length of its edge = 16 cm.

Q. 11. Three cubes, each of side 6 cm are joined (1) Volume = a® = (16)3 = 4096 cm?.
end tq end. Find the surface area of the (777) Thickness of its material = 5 mm
resulting cuboid. 5

Sol. Each side of a cube = 6 cm ¥ fol. 0-Sem.
.. Length of 3 cubes joined end to end . Innerside=16-05x2=16-1
(N=6%x3=18cm el 'Sicm
Brea‘dth (b)=6cm .. Volume of the material used
and  height () =6 cm = (16)3 = (15-0)°
. Surface area of cuboid so formed = (4096 — 3775) cm?
) =721 cm® Ans
5 g S.

Bl 1 L5 18) om ! Q. 14. Two cubes, each of volume 512 cm3 are
=2 (108 +36 +108) =2 x 252 cm joined end to end. Find the surface area
=504 cm? Ans. of the resulting cuboid.

Q. 12. Find (7) the volume (i) the total surface Sol. Volume of a cube = 512 cm?
area (7i7) the lateral surface area (iv) the Let side of cube = a
length of the diagonal of a cube of side then a® = 512 = (8)?

10 cm. 2
Sol. Side of cube (@) =10 cm g a— , q
[ s < = (1033 = 1600.0m:° l. 3 3; Jo;nmi, ezcll tofend two such cubes,
(i7) Total surface area = 6 a? ek e U A
C=6x(1002=6 . 100 = 1000 cm? Ty h_:fcm
(7ii) Lateral surface area = 4 ; :ea‘ o (h) ke
= 4 x (10)2 cm? an . r;elght( )=8cm
o 10 e 400:con? urtace area = 2 (/b + bh + hl)
| . =2 (16 x 8+ 8 x 8 + 8 x 16) cm?
(W) Lcngth of its d:agunal = 1lf:'hﬂz = ﬁ,a =2 (128 + 64 + 128) cm?
=1732 x 10=17-32 cm Ans. =2 x 320
Q. 13. The surface area of a cube is 1536 cm?. = 640 cm? Ans,
' ; Find : _ y Q. 15. (/) How many cubic cm of iron are there
(?) The length of its edge. (i) Its volume. is an open box whose external dimen-

(7i7) The velume of its material whose

thickness is 5 mm.

stons are 36 cm, 25 cm and 16-5 cm, the
iron being 1-5 cm thick throughout.
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#

(i)

" Sol.

(i1)

Q. 16.

Sol.

If 1 cm? of iron weighs 15 g, find the
weight of the empty box in kg.

(i) Outer length of open box (/;) =36 cm
breadth (b;) =25 cm

and height (#,) = 165 cm

Thickness of iron = 15 cm

.. Inner length (L) = 36 = (2 % 1-5)

=36-3=33cm
inner breadth (b,) = 25 - (2 x 1'5)
=25-3 =22 cm
and inner height (2,) = 16:5 — 1-5

=15 cm

. Volume of iron = Volume of outer box

— Volume of inner box
= [(36 % 2§ %i16:J)

2033 %22 % 15)] cm®
= 14850 — 10890 = 3960 cm’
Weight of 1 cm? =15 g
. Total weight of the box =3960 x 15 g

s
T b S

A metal cube of edge 12 cm is melted
and formed into three smaller cubes. If
the edges of two smaller cubes are 6 cm
and 8 cm, find the edge of third smaller
cube.

Edge of metal cube = 12 cm
. Volume = (12)3 = 1728 cm?
Edge of first smaller cube = 6 cm
~. Volume = (6)3 = 216 cm®
Edge of second smaller cube = 8 cm
- Volume = (8)3 =512 cm®
. Volume of third smaller volume
= 1728 - (216 +512)
= 1728 — 728 = 1000 cm®
~. Edge of third cube = (1000)'” cm
B [(10)3]1!3 cm
=10 cm Ans.

Q. 17.

Sol.

(7)

(i)

Q. 18.

The dimensions of a metallic cuboid are
100 cm * 80 cm * 64 cm. It is melted:
and recast into a cube. Find (i) the edge
of the cube (ii) the surface area of the

cube.
Length of the metallic cuboid (/)
=100 cm
Breadth (6) = 80 cm
and  height (#) =64 cm
. Volume = /bh = 100 x 80 x 64
_ = 512000 cm’
. Volume of cube so formed
= 512000 cm’
Edge of the cube (@) = (512000)'7
= [(80)3]'® = 80 cm Ans.
Surface area = 6 a* = 6 (80)?
=6 x 80 x 80 cm?
= 38400 cm? Ans.

The square on the diagonal of a cube has
an area of 1875 cm?, calculate (7) the side

~ of the cube (i7) the total surface area of

Sol.
(7)

(i7)

Q. 19.

Sol.

the cube. |
(Diagonal)? of cube = 1875 cm?
Let side of cube = a

- (f3a)? =1875

5 1875
— b= 1875 o 0% = mt

3
= a?=0625=(25)*
a=125
Hence side of the cube = 25 cm.
Total surface area of the cube
=6 a* =6 (25)% =6 x 625 cm?
=3750 cm? Ans.

The arcas of three adjacent faces of a
cuboid are x, y and z units. If the volume

is V cubic units. prove that V2 = xyz.
Let length of cuboid =/
‘breadth=5
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Q. 20.

Sol.

(@)

(i7)

Q. 21.

Sol.

and height = A
x=1b,y=>bh and z= hl

and v = lbh |
Now x.y.z = Ib.bh.hil = b2 1?2

= (Ibh)? = V?
Hence V2 =xyz.

Hence proved.

The diagonal of a cube is 16+/3 cm. Findl

its surface area and volume.

Diagonal of a cube = 16+/3 cm
Let a be the length of the edge of cube

then/3 a.= 1643 = a= 16
Surface area = 6 a = 6 (16)? cm?

=6 % 256 = 1536 cm? and
Volume=a>=(16)>=16 x 16 x 16 cm?

=4096 cm3 Ans.

Water flows into a tank 150 m long and
100 m broad through a rectangular pipe
whose cross-section is 5 dm x 3-5 dm :

at the speed of 15 km/hr. In what time,
will the water be 7 m deep ?

Length of tank = 150 m

and  breadth =100 m

and height of water in the tank (#) =7 m

.. Volume of water in the tank = /b/
=150 x 100 x 7 m? -
= 105000 m3

Cross-section of rectangular pipe

=5dm x 3:5dm

w s HE I
10 4410

.. Length of water flow

Volume of water
Area of cross-section

% 105000 x 10 x l_{}m
5%x35

Q. 22.

Sol.

(77)

Q. 23.

1.5m

% 105000 x 100x 10 L
35435
= 600000 m

_ 600000
1000
Speed of water flow = 15 km/hr

600
.. Time taken = o 5 40hr Ans.

= 600 km

A rectangular tank is 25 m long and 7-5
m deep. If 540 m> of water be drawn off
the tank, the level of water in the tank
goes down by 18 m.

Calculate : (7) the width of the tank,
(77) the capacity of the tank.

Length of water tank (/) = 25 m
Depth (h) =75 m

Volume of water taken = 540 m?
and height of water level = 1-8 m
Let width of the tank = b

. Ibh = Volume of water

25 x b x 1-8 =540

i 540 540 x 10
2% 18 - 25%x1-8
=12 m Ans.

Capacity of the tank = /bh
=25 % 12 x 7-Sm>
=2250 m® Ans.

A swimming pool is 30 m long and 12 m
broad. Its shallow and deep ends are 1-5
m and 3-5 m deep respectively. If the
bottom of the pool slopes uniformly, how
many litres of water will fill the pool ?

30m

3.5m
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Sol. Length of swimming pool (/) =30 m E 16cm D

breadth () = 12 m £ 5 /
Depth of its ends = 1-5 m and 3-5 m . ? ________________ 4
.. Volume of water 5 s

=[%(1-5+3-5)><30]x 12m3 S 3

=%><5'><30><12m3 A 13cm B

| 1

=900 m* =l3cm:=~<fﬁcm+-2-(13+16)M4cm2
.. Capacity ofwat?r in litres _ — 104 +29 x 2 =104 + 58

- 900 X 1000 lltl'es s 162 cmz Al‘ls.

3 = |
e e (i) Length of the piece = 2 m =200 cm

; R e e -. Volume of the metal piece
Q. 24. The cross-section of a piece of metal 2 m PRRE

in length 1s shown in the adjoining figure.
Bt ; s =162 x 200 cm> = 32400 cm?

_ 32400
100 x 100
(iii) Weight of 1 cm’® metal =65 g
.. Total weigh of the metal piece

Calculate :

(i) the area of its cross-section ; =3.-24m3 Ans.
(ii) the volume of piece of metal ;

(iii) the weight of piece of metal to the nearest
kg, if 1 cm? of the metal weighs 65 g.

=32400%x 65 g
. — . = 210600 g
=211 kg (approx) Ans.
/ Q. 25. The adjoining figure shows the cross-
E section of a concrete wall to be
- constructed. It is 1:9 m wide at the
E bottom, 90 cm wide at the top and 5 m
high. If its length 1s 20 m, find :
e — = (i) the cross-sectional area;
| (ii) the volume of the concrete in the wall.
Sol. From C, draw CF || AB ook
then CF = AB =13 cm > E—
" AF=CB=8cm i\
EF = EA -FA :
=12-8=4cm i
(/) Now area of figure ABCDE (cross- .,E,i
- section) :
= area of rectangula_r ABCF e i l
-+ area of trapezium FCDE | AREEE T
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Sol.

(i)

339
(7) Area of the cross-section which is in 5.4
f ftr 4 _ = 45( x m3
orm of trapezium 100 x 100
=l(1-9m+0f9m)x5m L R m?3
2 100 x 100 x 10
=l:~(2-8:n<5m=7m2 2548200 m?3
2 100000
Length of the cross-section =20 m 43
. Volume = Area x Length T 1000 m’

Q. 26.

Sol.

Q. 27.

Sol.

= = 3
7x20=140 m” Ans. . Volume of water in litres

A square brass plate of side x cm is |

mm thick and weighs 5-44 kg. If 1 cm® = 243_ x 1000
of brass weighs 8:5 g, find the value of 1000
L | (1 m® = 1000 litres)
Side of square plate = x cm =243 litres  Ans,
Thickness = 1 mm Q. 28. The adjoming figure shows a solid of

uniform cross section. Find the volume
of the solid. It 1s being given that all the
measurements are in cm and each angle

Total weight = 5-44 kg
Weightof 1 cm” =85 ¢

. Total volume of the plate in the figure is a right angle.
_ 5:44x1000 Y on
85
= 640 cm? ¢
.'. According to the condition
XX X% = 640 = x? = 6400
10 6
= x = /6400 = 80 cm Ans. 4
4
The area of cross-section of a rectangular ’ 3
pipe is 5-4 cm? and water is pumped out = f------ <
of it at the rate of 27 kmph. Find, in litres, 3
the volume of water which flows out of
the pipe in 1 minute. 9
B et S e o A pipe Sol. In the figure, two cuboid are joined
=34 cm together where dimensions are
Speed of water pumped out = 27 kmph (4x6x3)cmand (4 x3 x9)cm.
Time =1 minute .. Total volume of the solid
' 27 =@4x6x3)cm?>+(4x3x9)cm?

: = —x 1000m
e e Tow " 60 =72+ 108 = 180 cm® Ans.

=450 m Q. 29. The cross-section of a tunnel, perpendi-
.. Volume of water = Area x Length cular to its length is a trapezium ABCD

in which AB =8 m, DC = 6 m and
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_:

AL = BM. The height of the tunnel 1s 2-4
m and its length 1s 40 m.

Find :
(/) the cost of paving the floor of the tunnel
at Rs. 16 per m?,

(i7) the cost of painting the internal surface
of the tunnel, excluding the floor at the
rate of Rs. 5 per m%.

D il
|
:
12.4

]

Zfr-----Jo

et

Sol. The cross-section of a tunnel is of the
trapezium shaped ABCD in which
AB=8m, DC=6mand AL = BM. The

height 1s 2-4 m and 1its length 1s 40 m.
(7)) Area of floor of tunnel =/x 5 =40 x 8
=320 m?
Rate of cost of paving = Rs. 16 per m?

Total cost =320 x 16 = Rs. 5120
8-6
(i7) AL=BM=T=-§—-= Im
. In right AADL,
AD?= AL? + DL?

=(1)2+(24)?%=1+576=676

= (2:6)
. AD=2:6m
Now perimeter of the cross-section of the

tunnel

=8+2:6+2:6+6
=192m
Length=40m |

. Internal surface area of the tunnel
(except floor)

=192x40-40x 8
=768 — 320 = 448 m?

Rate of painting = Rs. 5 per m?

. Total cost of painting = Rs. 5 x 448
= Rs. 2240 Ans.

EXNERCISE 21(B)
Q. 1. Find the curved surface area and the total
surface area of the cylinder for which :

(i) h=16cm,r= 105 cm
(ii) h=5cm,r=21cm
(iiil) h=20cm, r=14 cm
(iv) h=1m,r=14cm |
Sol. (#) Height (h) of cylinder = 16 cm
"~ Radius()=105cm
(a) .. Curved surface arca =2 rh

=2x%‘1x 10'6% 160

=44 x 1:5 x 16 cm? = 1056 cm?
(b) Total surface area=2nr (h+r)

S ?73 % 10°5 x (16.+ 10-3)cm?

=44 x 15 x 265 cm?
= 1749 cm? '

(if) Height of the cylinder () = 5 cm
and radius () = 21 c¢m
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(a) .. Curved surface area=2 n rh

“Zx%%KZIKDCHI

=44 x 15 = 660 cm?

(h) and total surface area=2mr (h +r)

—2x%>{2]>{(5+21)0m2

=44 x 3 x 26 cm?
= 3432 cm?

(i) Height of the cylinder (#2) = 20 cm

Radius () = 14 cm
(@) .. Curved surface area = 2 m rh

—2>o:%2—>-:l4:~a~:20cn‘12

= 44 x 40 = 1760 cm?

() and total surface area =2 w7 (h + r)

_1 x%%x 14(20 + 14) cm?
=44 x 2 x 34 = 2992 cm?

(iv) Height of the cylinder (#) = 1 m

= 100 cm

and radius () = 1'4 cm
(a) Curved surface area =2 7 rh

=2 x 2—’;2—- x 144 x 1()0::11_12

= 44 x 0:2 x 100 cm?
= 880 cm?
(b) Total surface area=2nr (h +r)

2 2 272:-: 1-4 (100 +1-4) cm?

=44 x 0-2 % 10:14 cm?
=892:32 cm? Ans.

9 ¢ Jow &

Find the volume of the cylinder in which

(i) Height =21 cm and Base Radius =5 cm

(if) Diameter =
Snl‘ (r‘) Height of cylinder (7) =21 cm
 and radius of the basc ()=5cm

¥y #

28 cm and Height = 40 cm.

) - = T i’ . e s

e O B e

- Volume = 7t 12 h

23

== Sy 5x2lem?

7
= 1650 cm?

(i7) Radius of the base of cylinder

Q. 3.

Sol.

Sol.

_ 28
2
Height (/) = 40 cm

- Volume =nt 1 h

_22

=t14 cm

x 14 x 14 x 40cm?

=22 x 28 x 40 = 24640 cm® Ans.

Find the weight of the solid cylinder of
radius 10.5 cm and height 60 cm, 1if the
material of the cylinder weighs, 5 grams
per cu. cn.

Radius of solid cylinder () = 10:5 cm
Height (4) = 60 cm
. Volume =n 7% h

s D5 60 om3

7
=22 x 1-5 x 10-5 x 60 =20790 cm?
Weight of 1 cubic cm (i.e. 1 cm’) =35 g
. Total weight of the cylinder
=20790x5¢g
=103950 g
103950 "

1000
= 10395 kg Ans.

. A cylindrical tank has a capacity of

6160 m>. Find its depth if its radius is

14 m. Also find the cost of painting its

curved surface at Rs. 3 per m?,

Volume of cylinder = 6160 m>
Radius () = 14 m

Let depth=/A m

s wrrh=6160

WA X R 6160

7
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Q.S.

Sol.

Q. 6.

Sol.

S 6160 x 7 S
22 x 14 x 14
Curved surface area =2 &t rh
=2><-2?2>< 14 x 10m?
= 880 m?
Rate of painting its curved surface
= Rs. 3 per m?

- Total cost= 880 x 3 =Rs. 2640 Ans.’

The curved surface area of a cylinder is
4400 cm? and the circumference of its
base is 110 cm. Find the height and the

volume of the cylinder.

Curved surface area = 4400 cm?
Circumference of its base = 110 cm
Let radius be 7 and height /4

2 r=110 = 2x%r=110

iz BI0RT; 85
200« oD
and 2 m r h = 4400

= cm

220+ 135
T i x h = 4400
o

4400 x 7 x 2
2 lw 4D
Now volume of the cylinder = 7 72 A

= = X 22 X 32 x 40cm3
Ti

- =3850 cm® Ans.

The total surface area of a solid cylinder
is 462 cm? and its curved surface area is
one-third of its total surface area. Find
the volume of the cylinder.

Total surface area of cylinder = 462 cm?

=40 cm

and curved surface area

= % of total surface area

%—x 462 = 154 cm?

Q.7.

Sol.

Let r be the radius and % be its height,
then

2nrh=154 = 2><2—72rh=154

R 459
— rh =154 x Y = 5 4@

and 2 T r“ =462 - 154 =308

— 2><~—27£>-<.="2 = 308

48z 308 x 7
:’ 2 x 22
= rr=49=(7)
r=7cm
Now substituting the value of 7 in (7)
5 4o |
Txh=— h = = —CIm
i M TR
~. Volume of the cylinder = &t 72 A

=""—>-_<7><7><—cm
5 2

=539 cm>® Ans.

The sum of the radius of the base and the
height of a solid cylinder is 37 m. If the
total surface area of the cylinder be 1628

- m2, find its volume.

Let r be the radius and / be the height of
the cylinder. Thenr+ =37 m

and total surface area = 1628 m?

= 2nr(r+h)=1628

— 2x-¥-rx37=1628

_ 1628x7

oA 3T

R .

but r+h=37=7+h=37
h=37-7=30m

Now volume of the cylinder = &t 72 h

.—_373x7><7x30m3

—

= 4620 m3 Ans.
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Q. 8. Find the height of the solid circular

Sol.

Q.9.

Sol.

cylinder having total surface area of 660
cm? and radius 5 cm.

Let A be the height of the cylinder
Radius = 5 cm

and total surface area = 660 cm?

— 2nr(h+r)= 660

:>2x-2%x5(h+5)=660

660 x 7
A i = 2]
- 2x22x5
h=21-5=16cm Ans.

Find the total surface area of a hollow

cylinder open at both ends, if its length

1s 12 cm, external diameter is 8 cm and
the thickness 1s 2 cm.

Length of hollow cylinder (4) = 12 cm
External diameter = 8 cm

8
. External radius () = —2-0m =4cm

Thickness of the cylinder = 2 cm
Inner radius =4-2=2cm
Now total surface area

=[2nrh+2nrh+2 (nR? - nr?)] cm?

=|:(2x-——><4><12+2><-———->c2><12

22 22 )]
7 7

+2(2x4x4—2x2x2)]cm2
7 7

7

_ 3168 2 328 _ 3696

'(2112 B 1056)+ ) (352 I 33)] 2
i, .2 7 g 3
UE 20 28] e

= 528cm? Ans.

7

Q. 10. Water is flowing at the rate of 3 km/hr .

7 7

through a circular pipe of 20 cm internal
diameter into a circular cistern of
diameter 10 m and depth 2 m. In how

much time will the cistern be filled ?

Sol.

g 1.

Sol.

Diameter of cistern = 10 m
Radius () =5 m
and depth (A) =2 m
~. Volume of water filled in cistern
=nrih
— 2 Xx3x5%x2m3
7
v l%@ o
Internal diameter of the circular pipe
=20 cm
.. Radius of pipe = 10 cm
and let length of the pipe = 4

nrdp= 10

:s—%?le(}xl(}xh

_ 100 100 x 100

1100 y 7 x 100 x 100
7 22 x 100
Speed of water = 3 km/hr

5000 5
hrs = = hours
3x 1000

= | hour 40 minutes Ans.

h =

= 5000 m

”. Time taken =

A swimming pool 70 m long, 44 m wide
and 3 m deep 1s filled by water issuing
from a pipe of diameter 35 cm at 6 m per

second. How many hours does it take to
fill the pool ?

Length of pool (/) = 70 m
Breadth (b)) =44 m
and depth (/) =3 m
. Volume of water = /bh
=70 x 44 x 3 m? = 9240 m>
Diameter of cylinderical pipe = 35 cm

35 35
. Radius (r) = Tcm - mm
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M
Speed of water = 6 m/sec %l Do 5L 144 x 22
. g 9 e e Y
Let 4 be the length of the flow then T ooegie §ilbls 700
7t h=9240 _ 144 x 22 x 7 x 5% 5
T T R
22 35 35 : LT XL
and —= X S X Do il . Height of water =9 m Ans.
9240 x 7 x 200 x 200 Q. 13. A 20 m deep well with diameter 7 m 1s
e 99 % 35 % 35 = 96000 m dug up and the earth from digging is
. i e nlitic ot spread evenly to form a platform
i P 22 m x 14 m. Determine the height of
_ 26000 the platform.
6 § Sol. Diameter of well =7 m
= 16000 sec 7
_ 16000 _ 40, *. Radius (r) =M
60x 60 9 - and depth (h) =20 m
S -4—hours Ara ». Volume of earth dug out = 7 72 A
9
. . 5 e e | 3
Q. 12. Water is flowing at the rate of 8 m per | g X ) X 5 x 20m
second through a circular pipe whose 3
. : ; : =770 m
internal diameter is 2 cm, into a :
cylindrical tank, the radius of whose base Let /2, be the height of the platform
is 40 cm. Determine the increase in the then 22 x 14 x hy = 770
water level in 30 minutes. | _
, e - e 770 =i=2-5m Ans.
Sol. Diameter of pipe =2 cm L 9oediber B
~. Radius of pipe = 1 cm Q. 14. Find the mass of a metallic hollow
Rate of water flow = 8 m/sec G}'liﬂdl‘if}ﬂ.] plpe 24 cm lﬁllg with internal

diameter 10 cm and made of 5 mm thick

Time taken = 30 minutes . ,
& z metal, if 1 cm> of the metal weighs 7-5

-. Length of water flow into the pipe (h )

grams.
Bk e e Bt Sol. Internal diameter of hollow cylindrical
*. Volume of water =7 2 h pipe = 10 cm
22 ] ] | - KO, ¢ -
= % ——x 14400 m3 - - g
7 % L00 " 100 e 1L . Internal radius (r) > Jcm
_144x22 4 Width of metal =5 mm = 0-5 cm
- -, Outer radius (R) =5 +0-5 =55 cm
Now radius of the base of the cylindrical Length of pipe (%) = 24 cm |
tank - Volume of metal =m 4 (R%2 = %)
s [ |
=40cm = 100m—§m | 272 x 24 [(5:5)2 — (5)% Jem’
Let / be the water increase in the tank i |
144 x 22 = S2 94 (505N (S5 5kem
nrih = S :
700
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£ _2.} $984510°5+ 0-5cm3

=396 cm?
Weight of 1 cm® metal =7-5 g
.. Total weight =396 x 75 g
; =2970 g=2-97 kg Ans.

Q. 15. A well with 10 m inside diameter 1s dug
8:4 m deep. Earth taken out of 1t 1s spread
all around it to a width of 7-5 m to form

an embankment. Find the height of the
embankment.

Sol. Internal diameter of well = 10 m

8.4m

e

_ 10
Radius () = b Sm

Depth of well (4) = 8-4 m

Volume of earth dug out

=m-2h=37-2-><5><5><3-4m3

=22 x 25 x ]2
= 660 m3

Let h; be height of embankment and
width=7-5m

Outer radius (R) =5+ 75
=12:5m
.. Volume of embankment

= Volume of earth
= 7w hy (R%-r?) =660

2 %g-hl [(12:5)2 = (5)2] = 660

= '272}:] (12-5+5)(12:5-5) = 660

= -2;-73-;1, x 17:5x 7-5 = 660

T 660 x 7
A9 41745 x 7-5
Hence height of embankment

=]-6m

S

=1:6m Ans.
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