Surface Areas and Volume of Solids

Solution 1.
Let the side of the cube be 'a' cm

Volume of cube = &°

1331 = &° (Given)
a=31331 (Taking cube roots on both sides)
~a=11cm

Surface area of a cube = 6a°
- 6x11°
Bxl21
= 726 cm?
Hence, the surface area of the cube is 726 cm?

Solution 2.

Let the side of the cube be 'a' cm

. Total surface area of a cube= 647
864 = 6a®  (Given)

a? - 3%
&
a® = 144
a =144 (Taking square roots on both sides)
ca=12cm
Volume of a cube = &°

= 127
- 1728 cm®

- Wolume of the cube = 1728 cm”.
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Solution 3.

Let the length, breadth and height of the

rectangular solid be 'a', 'b' and "¢’ respectively.
a:b:c=6:4:.3 (Given)

Let the common multiple be x

a==6Bx cm
b= 4dx cm
Co= 3% Cm

The total surface area of the cubaid = 1728 cm?®
(Given)
2(lb +bh+hl1 = 1728
Zlab +bc+ca)= 1728
Zliexdx)+ (4. 3x)+ (3x6x)] = 1728

24x2 4 122 + 18x% = ﬂzﬂ

S54x% = 864

x2=@

54

%% =16

x = 16

DX =4

ca=6tx=6x4=24cm
cbhb=dx=4dx4=16 cm

cCc=o0x=32xd=12 cm

Hence, the dimensions of the rectangular solid are
24 cm, 16 cm and 12 cm.

Get More Learning Materials Here : & m &N www.studentbro.in



Solution 4.
Given that:

Diagonal of a cube = 48 cm

i.e., J3 x1 =448 [-: Diagonal of cube = 3 x1]

Side(l) = 4cm
Now,

Volume of cube = I?
=[xIxl
=4x4x4
=16x4
= 64 cm?

. Volume of Cube = 64 cm?3

Solution 5.

Volume of a cuboid =1 xb xh
2400 =20 x 15 x h

h=8cm

Hence, height of the cuboid is 8 cm.
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Solution 6.
Given that: Diagonal of cuboid = 3429 €M .ooeoveeeveeeeeeceeen. (1)

Ratio of Length, breadth & height = 2:3:4

. Length (l) = 2x
Breadth (b) = 3x &
Height (h) = 4x

We know that: Diagonal of cuboid = 7 =b? = h*
= J(2xF + (3x)* + (4x)?
= Jax? = 9x* + 16X

= Pox
= x.29
Also,
x+29 = 329 [From (1)]
i.e., X =3—@
P29
X =3cm
Thus,

Length=2x3 =6 cm
Breadth=3 x3 =9 cm
Height=4x3 =12 cm

Volume of cuboid =7 xb x h
=6x9x12
=54x12
= 648 cm?
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Solution 7.
Given that:

T.S.A. of cube = 294 cm?

i.e., 6 xIxl =294 [- T.S.A. of cube = 6 x |?]

|2 =294
6

12 =49

| =5

=7cm

Side (1) =7 cm

. Volume of cube =1 x 1 x|
=7x7x7
= 343 cm?

Solution 8.
Given that:

T.S.A. of a cuboid =46 m? .......ccccccevviviiunuanene (1)
Height=1m
Breadth=3m

Let the length of cuboid = I m

We know that:-
T.S.A. of cuboid = 2 x {(Ix b)+(b x h)+(hx )} oo (2)

On comparing (1) & (2) we get,

2x{(Ixb)+(bxh)+(hx)} =46
2x{(x3)+(GBx1)+(1x)} =46
2 x {3143+1} = 46

2 x {4143} = 46

8l+6 = 46
8l =46-6
8l =40
=2

8
| =5m

. Length(l)=5m

Now,
Volume of cuboid = Ixb x h
=5x3x1
=15m?
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Solution 10.
Given that:

Diagonal of cuboid = 534 €M ..oovvveveveeceeeeee. (1)
Ratio of Length, breadth & height = 3:3:4

Length (1) = 3x
Breadth (b) = 3x &
Height (h) = 4x

We know that:-
Diagonal of cuboid = fF <b% = i’
= \[(3x)2 +(3%)% + (4x)?
= 9% = 9x* +16X°

= J34x°
- x{54
Also,
x\34 = 534 [ From (1) ]
i, X = 5%
X =5cm
Thus,

Length=3x5=15cm
Breadth=3 x5 =15cm
Height=4x5 = 20 cm

Volume of cuboid =1 xb x h

15x15x 20

225x 20

= 4500 cm?

= 0.0045m? [ 1m3=10%m3]
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Solution 11.

Volume of the square plate = Volume of a cuboid

L=Xcm

} h=amm
b=Xctm
L

P‘|=-*4r"nm=i cm = 0.4 cm
10

Volume of the square plate =l xb xh

1440 = xx xx 0.4
1440 = %% x 0.4

2 = 1440 _ 3000
0.4
o= \336 O
Lo =60cm
Solution 12.
Given that:

Length (1) of room = 22 m
Breadth (b) of room =15m &
Height (h) of room = 6 m

L.S.A of room =2 xh x (I + b)
=2x6x(22+ 15)
=2x6x37
= 444 m?

. Area of its 4 walls = 444 m?

Cost of painting the walls = 12 per m?
i.e., forim?=Rs 12

For444m? = Rs 12 x 444
= Rs 5328

Get More Learning Materials Here : I

@g www.studentbro.in



Solution 13.

Given that:

Length of the cuboid = 25 cm
Breadth of the cuboid = 15 cm
Height of the cuboid = 9 cm &
Volume of cube = volume of cuboid

We know that volume of Cuboid=1xb xh
x15x9

25
3375 cm?

. Volume of cube = 3375 cm?
But we know that volume of cube = |3

ie., 12 = 3375
| = ¥3375

=15cm

Side (I) =15cm

Now,

T.S.A of cube = 62
=6x15x 15
= 1350 cm?

Solution 14.

ArealSquare)=441 sq.cm.

A
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Area of a square = 441 cm?

side? = 441
side = 441

~side = 21cm
. The length of the diagonal of the cube is 21 cm.

Let 'a' be the side of the cube
Diagonal of a cube = Bra

s 21=+3xa
=21
E|= E
a= E KE
343
(rationali sing the denominator)
o 213
3
L as= ?«,f"?;_cm
Total surface area of a cube = 6a°
- 6x(7N3Y
=BExd9e3
- 882 cm?

- Side of the cube is 743 cm and the total

surface area of the cube is 882 cm?,
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Solution 15.

Given that

Side (l;) of metal cube (a) = 6 cm
Side (I;) of metal cube (b) = 8 cm
Side (I3) of metal cube (c) = 10 cm

Total Volume of all three cubes = Volume of 1 cube

Volume of cube (a) = (1;)* =63 = 216 cm?
Volume of cube (b) = (I;)* =83 =512cm?
Volume of cube (c) = (I3)* = 103 = 1000 cm?

Total volume of all three cubes = 1728 cm?

Volume of 1 cube=1728 cm3
I.e., 2 =1728
| = 31728
Side(l) =12 cm

Length of diagonal of cube = 3 x|
=3 x12
= 123 cm

Solution 16.

Given that:-

Side (l;) of cube (a) = x cm

Side (l;) of cube (b) = 8 cm

Side (I3) of cube (c) = 10 cm
Edgelength of new formed cube = 12 cm

Volume of cube (a) = (11)? = x3 cm?
Volume of cube (b) = (I;)* =83 =512cm?
Volume of cube (c) = (I3)® = 103 = 1000 cm?

Total Volume of all three cubes = Volume of 1 cube
x? + 83+ 103 =123

x*+512+1000=1728
x3=1728-1512

X = J3216
X =6 cm
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Solution 17.
Given that:
Three cubes of equal side (I) = 5 cm
Volume of 1 cube = I3
= 53
=125cm?

Volume of 3 cubes = 125x 3
= 375cm?

Since, Volume of 3 cubes = Volume of cuboid
Volume of cuboid = 375 cm?

Now,
When the cubes are joined together, the breadth and height of the new cuboid
Formed remains the same whereas length changes.
Length of each cube=5cm
~.Length (1) of 3 cubes joined together=3 x 5cm=15cm
Breadth (b) of the new cuboid=5cm
Height (h) of the new cuboid =5cm
-~ T.S.A of the cuboid=2 x {(IxbY+(bx h)+(hx )}
=2{(15x5)+(5x 5) +(5 x15)}
=2{75+25+75}
=2x175

T.S.A of cuboid = 350 cm?
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Solution 21.
|otal surface area of caubod

We need to find:
Sum of total surface areas of 3 cubes

Cube:
Let the side of the cube be 'a' units

- Total surface area of 1 cube = 6a° sq, Units

- Total surface area of 3 such cubes = 3x 6a° 5q. Units
- 185° sq. Units

The cubcid is formed by joining 3 cubes:
length = 3a cm
breadth = a cm
height= a cm
. Total surface area of cuboid = 2lb + bh + hl)
=A3Jaxa+axa+axia)
= X3a° + & + 337
= X74°)
= 145° =q. units
Total surface area of cuboid 148> 7
Sum of total surface areas of = cubes 182 ]

. The ratic of Total surface area of cuboid to the
Sum of total surface areas of 3 cubes is 7 1 9.

Solution 22.

Wiolume of metd dube = Vdume of wiater level risen in the tank
1P = vidume of water level rizsen in the tank

- dume of water levd risen in the tank=2F = 64 ot

The volurme of water rise isin the shape of the cubaid
Jlxbxh=64
Sxdxh=64
B
" 8xd
Sh=2am
. The rse in the water leve is 2 cm.
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Solution 23.
Volume of the metal=1 xb x h

=GEx5xx
- 30% cm”
Wadume of water risen = Wolume of metal immersed
| % bxh=30x
18x8x0.5=30x
72=30x
¥ = 2.4 cm

Solution 24.
Thidkness of the doeed box =5 mm=0.5 om

External Dirmensions are:
length =21 am

breadth = 13 cm
height =11 cm

Internal dimensicons = Extemd dimensions - 2 thickness)

~Internal Dimensions are:
length = 20 cm

breadth= 12 cm
haight = 10 cm

Wolume of the wiood used in making the baox

=olume of Extermd cuboid - Wdurme of internal cubcid
=(21x 13x 11) - (20x 12= 10)

= 3003 - 2400

= &5 cm?2

Hence, the valume of wood used in making the bax is 603 cm®.
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Solution 26.

Given that

Length (1) of theroom = 5m
Breadth (b) of the room =2 m
Height (h) of theroom =4 m

Volume of air in theroom =1 xb xh
=5x2x4
=40 m?
since, 1 person needs = 0.16 m? of air
e., 0.16 m? of air = 1 person
1 m3 of air = g person
So, 40 m?® of air = = x 40
0.16
— 4_0 X @
0.16 100
_ 4000
16

= 250 Persons

Thus, the room can accommodate 250 persons.
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Solution 27.
Given that:

No. of persons accommodatedin a room = 375
Ratio of dimensions of room = 6:4:1

Length (1) of the room = 6xm
Breadth (b) of the room = 4xm
Height (h) of theroom = xm

Air consumed by 1 person = 64 m?
. Air consumed by 375 persons = 64 x 375
= 24,000 m?

i.e., Volume of air in the room = 24,000 m?® ......c.coeveeveeee

Also,
Volume (V) of room is given by:-

V=I| xbxh
Substitutingin (1) we get,

| xbxh = 24,000
6x x 4x x x = 24,000
24 x3= 24,000

5 24000
x =
24
x = 31000
x=10m

Length (1) of theroom =6 x10 =60 m
Breadth (b) of theroom =4 x10=40m
Height (h) of theroom =1 x10=10m

Now,

L.S.A of theroom = 2 x h x (I+ b)
= 2x 10 x (60 + 40)
=20x100
= 2000 m?

i.e., Area of the 4 walls of the room = 2000 m?
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Solution 28.

Given that:

Dimensions of the class room:
Length (I;) of theroom =7 m
Breadth (b;) of the room = 6 m
Height (h;) of theroom =4 m

Dimensions of the doors:
Length (I;) =3 m
Breadth (b;) =1.4m

No. of doors = 2

Dimensions of the windows:
Length(l;) =2 m

Breadth (b;) =1 m

No. of windows = 6

Area of doors = (I; x b)) x 2
=(3x1.4)x2
=4.2x?2
= 8.4 m?

Area of windows = (I3 x b3) x 6
=(2x1)x6
=2x6
=12m?

Now,

T.S.A of theroom = 2 x {(l; xby)+(b; x h))+(hyix 1)}
2x{(7x6)+(6x4)+(4x7)}
2x {42 + 24 + 28}
2x94
188 m?

Since the inner walls of the room has to be painted,
. Total area to be painted = T.S.A of the room - (Ar. of doors) — (Ar. of windows)
=188-84-12

=179.6-12
=167.6m?

Costof colouringim? area = Rs 15

*. Cost of colouring 167.6 m? area of thewall =Rs 15x 167.6
= Rs 2514
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Solution 30
» The cost of papering the four walls of the room
atRs 1 per m® is Rs. 210,

© The area of the 4 wallz is 210 m?.

The length and breadth are in the ratio 5 @ 2 (given)
Let the common multiple be x

~ Length = 5x m
breadth = 2x m
height = 5 m (given)

Surface area of the 4 walls = Zhl+2hb
210=2x5x5x+2=x5x2x
210 = 50x + 20
210 =70
210
x -
70
Lo =3

length = 5x =5x 3= 15 cm
breadth =2x=2x3=6 cm
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Solution 32.
Thickness of the closed box = 1 cm

External Cimensions are;

| =22 cm
b =18 cm
h=14 cm

Internal dimensions = External dimensions -2({thickness)

Internal dimensions are;

| =20 cm
b=1& cm
h=12 cm

Wolume of wood used in making the box

= volume of External cuboid - volume of internal cuboid
={22=x18=141(20=16=12)

= 5544 - 3840

= 1704 cm?®

. The yvolume of the wood used in making the box
is 1704 cm =, (Ans 1)
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The cost of the wood required to make the box at
the rate of Rs. 5 per cm @

=5Sx1704

= Rs B520 (Aans 2)

Side of the cube = 2 cm
Sowfolume of the cube = 8 cm @

volume of box from inside = Wolume of internal cuboid
= 0x16=x12

= 3840 cm?®

. The no, of cubes that can fitinside the box
_ Wolume of internal cuboid
" Wolume of each small cube
_ 3840

a
= 480 cubes  {Ans 3)
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Solution 33.
Given that:

The length of a cold storage is doubleits breadth
Height=3m
Area of its four walls = 108 m? .......ccceceeecenneee (1)

Let the Breadth (b) of cold storage = x m
Thus, the length (1) of cold storage = 2xm

L.S.A of cold storage = 2 x h x (I+ b)
108=2x3x(2x+ x) [From (1)]

=6 X3
18x =108
_ 108
W=
18

Xx =6
Length(I)=2x6=12m
Breadth(b) =1 x6=6m

Thus,
Volume of cold storage =1 xb x h
=12x6x3
=216m?3
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Solution 34.

that
nsions of metallic sheet:

Length (1) = 48 cm
Breadth (b) = 36 cm

Side (S) of each square = 8 cm.
Now,

Area of metallic sheet=1 xb
=48 x 36
=1728 cm?

Area of 1 square=Sx S
=8x8
= 64 cm?

Area of 4 squares =64 x 4
= 256 cm?

Thus, remaining area in the sheet after reducing the area of 4 squares:

Remaining area = 1728 - 256
385 . 17 0.5 o | (1)

Since 8 cm squareis cut off from all sides, we get the dimensions of open box as:

Length () =48- 16 = 32 cm
Breadth (b) = 36 - 16 = 20 cm

Area of the box = L.S.A of the box + area of base of the box
1472={2xhx(I+b)} + (I xb) [From (1)]
1472={2xhx(32+ 20)} + (32 x 20)

1472 = {2h x 52} + 640
1472 = 104h + 640
104h = 1472 - 640
i 832
104

i.e., height(h) = 8 cm
Thus, volume of thebox =1 xbxh

=32x20x8
=5120cm?3
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Solution 35.

Given that:
Area of playground = 4800 m?
i.e., | ¢b=A4AB00M? ..ouananaag (1)
Height (h) = 2.5 cm
=0.025m [~1m =100 cm]

Volume of playground =1 xb xh
= 4800x0.025 [From (1)]
=120m3

Costof gravel = Rs 7.25 per m?
i.e., For 1 m®=Rs 7.25

For120m3®=Rs 7.25x 120
= Rs 870

Thus the cost of covering the area with gravel = Rs 870.

Solution 36.
Yolume of the fall in the level of water
in the rectangular tank = ‘Yolume of cube

lxbxh=side’
OxGxh=3
27

T Ox6
~h=05cm

o The fall in the level of water in the container is 0.5 cm.
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Solution 39.
When the cube is submerged, the level of water is increased
and some water Aows out of it

Wolume of the cube

=olume of water level rise + Wdume of water cverflown
=12x12x 2+ 224

=512 cm?®

~ The volume of the cube is 512 cm® (Ans 1)

Wolume of the cube = &7

512 = g7
5= 3512
S =52cm

Surface area of cube = 657
- 6x8°
= 384 cm?®
- The surface area of the cube is 384 o, (Ans 2)
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Ex No: 25.2
Solution 1.

(i) Given that:
Radius(r) = 4.2 cm
Height(h) =12 cm

We know that:
Lateral surface Area (L.S.A) of cylinder=2x 7z xrxh

Total surface Area (T.S.A) of cylinder=(2xz x rxh) + (2 x = xr?

Volume of cylinder=z xr’xh

L.S.A of cylinder=2x = xrxh

s ? K 4.25%12

= 316.8cm?

T.S.A ofcylinder=(2x = xrxh) +(2x z xr?)
=(2x¥x4.2x12)+(2x§ x 4.22)

=316.8+110.88
= 427.68 cm?

Volume of cylinder= 7z xr’xh

= ? KA DTHAD

= 665.28 cm?
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(i) Given that:
Diameter=10m
Radius(r) =5m
Height(h) =7 m

Now,
L.S.A of cylinder=2x z xrxh

=2X £x5x7
Z

= 220 m?

T.S.Aofcylinder=(2x = xrxh)+(2x = xr?)

= (2 x ? x5x7)+ (2x 272 %)
=220+ 157.14
= 377.14m?

Volume of cylinder= 7z xr’xh

= -2—2x52x7
Z

= 550 m?
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Solution 2.

Diameter of cylinder = 20 cm
Radius (r) = -zig =10cm

Let h be the height of the cylinder
Area of curved surface = 1100 cm?

i.e, L.S.A ofcylinder=1100cm?

2xx xrxh=1100 [ LLS.Aofcylinder=2xz xrxh]
2 x 373 x 10 x h = 1100
$h=11oo
h < 1100x7
440
hi=20 =17.56m
4

Thus, volume of cylinder= 7z xr’xh
= ? x 102x17.5

= 5500 cm?

Solution 3.
Diameter of base = 14 cm

Radius(r) =7cm
Height (h) = 24 cm

Volume of cylinder=z xr’xh

=§x72x24

= 3696 cm?
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Solution 4.
Let r be the radius of the cylinder.
Then, Heghth) =S558 2 coscemmmmesnsissms (1)
Total surface area of cylinder = 264 m?
(2xz xrxh)+ (2xz xr?) =264
2z r(h+r) =264

2zr(5+r+r)=264 [From (1)]
r(5+2r)= 205
2
5r+ 2r2=42

2r’+ 5r-42=0
2r’+12r-7r-42=0
2r(ir+6)-7(r+6)=0
(2r-7)(r+6)=0

ie., (2r-7)=0 or (r+6)=0
2r=7 or =-6
T4
i
2
r=3.5m

Since, radius of a cylinder cannotbe negative, we take the valueofr = 3.5m

Height(h)=5 + 3.5
=8.5m

Volume

a2 xr2xh

- ? % F 5% BB

= 327.25m?
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Solution 5.

L.S.A. of cylinder = 198 cm?
Diameter of base = 21 cm

Radius (r) =10.5cm
Let h be the heightof the cylinder

L.S.A. = 198 cm?

2xx xrxh =198 [ LS.Aofcylinder=2xz xrxh]
2x ? x10.5xh =198
i ST
7
_198x7
462
1386 _ 3
462
Volume of cylinder=z xr’xh
= ? x 10.52x 3
=1039.5cm?
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Solution 6.
Volume of cylinder = 7700 cm?
Diameter of base = 35cm
3. Radius(r) =17.5cm
Let h be the heightof the cylinder

Volume = 7700
x xrixh=7700
373 x17.52x h = 7700

962.5h = 7700
_7700 10
962.5 ~ 10
H = 77000
9625

h =8cm
Now,

T.S.A. ofcylinder=(2xz xrxh)+ (2 x=z xr?

- (2x ?x 17.5% 8) + (2 x? x 17.52)

=880+ 1925
= 2805 cm?
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Solution 7.

T.S.A. of cylinder = 3872 cm?
Let r and h be the radius and height of the cylinder respectively.
Circumference of the base = 88 cm

i.e., 2xw xr= 88
2 X er=88
7
_88x7
F=
44

=14 cm

T.S.A. of cylinder = 3872 cm?
(2xx xrxh)+ (2xz xr?) = 3872
22 22 R
(2 x7x 14xh)+ (2 x7x14 )= 3872

88h + 1232 = 3872

88h = 2640
2640
88
h =30 cm
Thus, Volume of cylinder=z xr’xh
= 57% x 142x 30
= 18480 cm?
Solution 9.
Let the radius of base of the original cylinder=r
And the height of the cylinder = h

Volume of original cylinder= = r?h

Given that, the radius of new cylinder = 2r
And, height = %

.. Volume of new cylinder = = x (2r)?x %

= 2xr*h
21:r2h
ﬁl’zh

Ratio of volume of new cylinder to that of original cylinder =
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Solution 10.

Let the radius of base of the original cylinder =r
And the height of the cylinder = h

Volume of original cylinder= z r?h

Given that, the radius of new cylinder = 3r

And, height = 2r
.". Volume of new cylinder= = x (3r)?x 2h
=18xzr?h
Ratio of volume of new cylinder to that of original cylinder = 187t2I'2h
nr<h
=18:1

Solution 11.
Height(h) = 8 cm
Let r be the radius of the cylinder.
Volume of cylinder = 392z cm?
i.e., arth =392 x
rrx8 =392
rZ =49

r =35

r=7.cm

Now,
L.S.A of cylinder=2xz xrxh

=2x2x7x8
7

= 352 cm?

T.S.A of cylinder=(2xz xrxh)+ (2x = xr?)

=(2x¥ x7x8)+(2x§ x 72)
=352+ 308
= 660 cm?
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Solution 12.
Diameter of the wire = 0.8 cm
Radius of the wire = 0.4 cm
If 4.2 g of copper = 1 cm?® of copper

22000 5
4.2

Then 22 kg copper =

Yolume of the copper wire = Area of basexlength of wire
22000 > ..

i T T X
22000 22

4.2 7

% 0.4% x h

ho 22000 x 7
4.2x22x0.4x 0.4

h=10416.7 cm

s h=104.17 m

. The length of the copper wire is 104,17 m.
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Solution 13.

For the solid cylinder:

diameter = 4 cm
radius = 2 cm
Let its length be |,

volume of solid cylinder = xr?l

For the hollow cylinder:

Outer diameter = 10 cm

Outer radius{R)=5cm

Inner radiusir) = R-thickness
r=>5-0.25
r=4.75cm

Wolume of the hollow cylinder = =R%h - or?h

= qh (5% - 4.75%)
%% 21(25 - 22, 5625)
51.1875x cm?

Since the solid cylinder is recast into a hollow cylinder,
Volume of solid cvlinder
= Yolume of material in the hollow cylinder
dul = 51,1875z
| 51.1875x

g
| =12.80 cm

~ The length of the solid cylinder is 12,80 cm.
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Solution 15.
Cuter diameter of roller = 30 cm

Outer radius = %j

=15 am
Thickness of iron= 2 cm
Length of raler= 1 m
=100 cm
Inner radius = Cuter radius - Thickness
=13 cm

Wolurme of iron
= 1{(Fare ¥ = Cirrer F 3%
=4 (15F - (13F }x100
= 17600 crrr
» The vdume of the ironis 17600 e, (Ans 1)

The rdler travels 8 rounds in 1 seaond,
- Total raunds made in 6 seomds =6x8
=43

In cne round, distance ravelled by roller
= Craumference of the aurved surface

~ Distance ravelled in & seconds
= Croumferenoe « 48
= 2TI:ru:n.rter’ x 48

=452 m
- Distance ravelled in & seconds is 452 m. (Ans 2)

Area aovered in 6 seocnds = Distance travell edx Width
Areq oovered = 452 = 1

= 4,52 1t

.. The area covered by the raller in 6 seconds is 4.52 e
(Ans 3)
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Solution 16.
Dimensions of rectangle = 36 cm x 20 cm
Let the rectangle be rolled along its length to form a cylinder, thus the length and
breadth of the rectangle will be equal to circumference and height (h) of the cylinder
respectively.
Let r be the radius of the cylinder.
Circumference of cylinder = 36 cm

2x 7 Xr=36
_ 36
=i
27n
18
F=—=cm
T
thus,
Volume of the cylinderso formed = = xr’x h
(18)>
=X |— | x 20
\ T
;2380 B (msmsimsmoen (1)
T
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Now,

Let the rectangle be rolled alongits breadth to form a cylinder, thus the length and
breadth of the rectangle will be equal to height (H) and circumference of the cylinder
respectively.

Let R be the radius of the cylinder.
Circumference of cylinder = 20 cm

2xx xR=20

thus,

p=20

27

R—lgcm
i3

Volume of the cylinderso formed = = x R2x H

. Ratio of volumes of two cylinders =

Get More Learning Materials Here : I
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Solution 17.

Dimensions ofiron sheet=2.2 mx 1.5m

Let the iron sheetbe rolled along its length to form a cylinder, thus the length and
breadth of the sheet will be equal to circumference and height (h) of the cylinder

respectively.

Let r be the radius of the cylinder

Circumference of cylinder= 2.2 m
Zxa xr=2.2

2.2
r' =
2n
1.1
= m
Thus,
Volume of the cylinderso formed =z xr’x h
I_-'i 1'\.|2
=ax|—|x1.5
|.‘_ )
= NPT e e b gt i)
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Now,
Let the iron sheetbe rolled along its breadth to form a cylinder, thus the length and
breadth of the sheet will be equal to height (H) and circumference of the cylinder

respectively.
Let R be the radius of the cylinder.

Circumference of cylinder=1.5m

2X % xR=1.5
R L5
27

thus,

©

=

Volume of the cylinderso formed = = x RZ2x H

*. Ratio of volumes of two cylinders =

Get More Learning Materials Here : I
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Solution 18.

Dimensions of rectangular strip = 36 cm x 22 cm
The rectangular strip is rotated about its length to form a cylinder, thus the length
and breadth of the sheet will be equal to circumference and height (h) of the cylinder
respectively.

Let r be the radius of the cylinder.
Circumference of cylinder = 36 cm

2x 7 Xr=36cm

..................................... (1)
_ 36
X
27n
_ 18
r=_—ocm
T
thus,
Volume of the cylinderso formed = = xr’x h
(18
=ax|—|x22
T )
=18%2x 7
= 2268 cm?
Now,
T.S.Aofcylinder=(2xz xrxh)+(2x=z xrxr)
= (36x22) + (36x 28) [from (1)]
T
=792+ 206.18
= 998.18 cm?
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Solution 20.
Depth or height (h) of cylindrical well = 42 m

Diameter = 14 m

Radius(r) =7 m
Volume of thewell =z xr2x h

=22 v 725 42
7

= 6468 m?
Curvedsurfaceareaof walls=2xz xrxh

= %x 7 x 42
= 1848 m?
Cost of plastering 1 m? area of the wall = Rs 15
. Cost of plastering 1848 m? area of the wall =Rs 15 x 1848

= Rs 27,720
Solution 21.

The shape of the well will be cylindrical.

Depth (h;) of well = 21 m
Diameter of well = 14 m

Radius (r;) of well = 7 m
Width of embankment= 14 m

Radius of well with embankment (r2)=7m+14m=21m

Let height of the embankmentbe h;

~.Volume of earth spread on the embankment=rh,(r,? - r?) = zh,(r, + ;) (r, - 1)

=22 n, % 28%14=1232h;
7
volume of soil dug from well = Volume of earth used to form embankment
ie., ax ri? xhy =ah,(r? -r?)
? x72x 21 = 1232h,

ho= 3224 -5 625
1232

= 2.625m
Height of the embankment = 2.625m
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Solution 23.

Radius of the well (r) = % =3m
Yolume of earth dug out of the well
areh (Wolurme of cylinder )

xx(3F xh

Sxh

Area of embankment = gR%-nr
Where B =r + width of the embankment

2

=54+ 2
E=5m
Area of embankment = 15°-13°

- 1671 m’
Wolume of earth dug out for the embankment
= area of embankment = height
Srh = 16nx 2.25
e lemx2.25

S
ch=4m

. The depth of the well is 4 m.

Solution 25.

Inner diameter of base = 20 cm
Fadius = 10 cm

Area of the wet surface of the cylinder

= Inner curved surface area of cylinder + area of base

= 2arh+ e

= 2nx10x 14+ o107
=220+ 100x
= 3801

= 1194 cm?®
- Area of the wet surface of the cylinder is 1194 cm?®.
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Solution 26.
Initial walues

radius =r
height=h
Yolume(, ) = ar?h
Curved surface arealC, ) = 2arh

Mew wvalues after change:
radius =r—-10% of r
=r-0.1r
=0.9r
height =h+20% aof h
=h+0.2h
=1.2h

Volurme (%) = 2(0.9r)° x 1.2h

= 0.972ar%h
Curved surface areaC; )= 2n{0.9)(1.2h)
= 2arh (1.08)

{I"'"Ij_ - I""'Ig)
I""Ill

_ {ar’h-0.972ar h)

B ar%h

_ar?h{1-0.972)

- nreh

= 0,028 x100

=2.8%

Change in percentage of Yolume = =100

=100

=100

The positive value indicates that ', is greater than V(% -V, ),

which indicates that there is a decrease in wvolume by 2.8%. {Ans 1)

Change in the percentage of the

(CyCol y

Curved surface area= 100

1
_ (2arh- 2xnrh x1.08) 100
2nrh
_ 2arh(1-1.08)
- 2nrh
=-0.08x100= 2%
{negative sign indicates that C, issmaller than C,)

= 100

= There is an 8% increase in the curved surface area.
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Solution 27.
Inner radius of tap = 0.8 cm

Circular area= zR?
- n{(0.8)°
= 0.64dr cm?
F.ate of water low = 7 mfs = 700 cm/fs

Wdume of water lowing out of the tap in one second
= rate of lowing of water x droular area of tap

= /00x 0. 6d4r

= /00x0.64x3 142

= 1408 cm”

sovolume of water flowing out in 75 minutes i.e 75 x 60 5
= 1408 x 75x 60 cm?

- 6336000 cm®

_ Ga26000
1000
= 6336 litres

litres

~Wolume of water delivered by the pipe is 6336 litres.
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Solution 28.
For the odindicd tank:

dameter = dm
radus = 2m
= A0 cm

Height = &m
= &0 cm

vdume of the o/indica tark = w%h
= 1(200Y xE00
= 24000000% o

For the odindicd pipe:

dameter = 4 om
radus = 2 am
rate of flow of water = 10 ms = 1000 cmys

Wdume of water flovn in 1 sec = area of base x rate of flow of water
= mx 2 %1000
= 4000w o

2400000
A000

_ 24000

—=—

=El00s

= Time taken o fill the tank =

=———[TiNs
&0

=100 minutes

~ The fime tden o fill the tank is 100 mins.
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Solution 29.

Curved surface area of oylinder = © rh
Height b = 14 cm

The difference between the cuter and
inner curved surface area= 264 cm °

21 % L(Rrep (R JFxh = 264 cm ?
= =mxq(R (R ) Fxh =132 (1)

outer

vdume of material in clinder = 1980 cm®
n{(RDuter)Z_(Rin)z}Xh = 1980
T (R yter J-CRin I3 (R yter +(Rip J¥ xh = 1980 (2)

Substituting (1) in (2], we get

LR yer HR )% 132 = 1980
{I:RDLItEr'_'_Rin}: 15 Il

Total surface area of a hollow cylinder
= zjt{'il:{nuter_'_l:{ir| rxh+ 21":{I:Ruzuuter )2_(Rin )2 T

1920
=2Z2rx15x14 + 2x ——
Tx 15% X A

= 1602 cm?

- The total surface area of the hollow cylinder is 1602 cm?®.
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Solution 30.
Let height = h

radius =r
h+r =28 cm (given)
S h=28-r cm

Total surface area of cylinder = 2arh + 2ar?
2ar(28-ri+ 2ar® = 616
S56nr-2nr? + 2mr? = 616

Senr = 616
516
r =
SET
r=23.5cm
h =28-r
=28-3.5
=245 cm

Volume of cylinder = xréh

- 1(3.5)% x 24.5
- 943 cm”

s wolume of cylinder is 943 cm?®
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Solution 31.
Internal diameter of tube = 10,4 cm
Internal radius = 5.2 cm
Length of tube = 25 cm
Thickness of metal =8 mm
= 0.8 cm

Outer radius = Internal radius + Thickness
=52+0.8
=6 cm

Volume of metal = WVolume of material between
olter radius and inner radius

= mR? - r?)h
= 6% - (5.2 x25
=704 cm?

o The volume of the metal used is 704 cm?, (Ans 1)
1 cm?® of metal = 1.42g
L 704 cm?® of metal = 704« 1.42
= 999.68 g

~ The weight of the tube is 999,68 g. (Ans 2)
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Ex No: 25.3
Solution 1.

- 12 cm

k J

8cm

(a) Divide the figure into 1 rectangle and 1 triangle.

Cimensions of the rectangle:
length = 2 cm
breadth = & cm

Area of rectangle = length x breadth
=2x6

=48 cm® (1)

Cimensions of the triangle:

base = 12-6
=5 Ccm

height = 2-5
=3 Ccm
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Areg of a triangle = %xb x h

%XEKB

Scm? (2}

Areg of the cross section = 4849
= 57 cm?®
. Area of the cross section is 57 cm? .
(b)
Length (height) of the metal = 2m
= 200cm

Volume of the metal = Area of cross-section xheight
57 x 200

11400 cm?

Wolume of the metal is 11400 cm®.

Solution 2.

The given figure is a trapezium because 2 cpposite
sides are parallel.

length of the pool = 40 m

height of the rapezium = 10 m

Area of aross section = Area of rapezium

= —; x (sum of parallel sides)x height

= —; x(2+43)x 10
=25 m?

Wolume of the pool = Area of aoss section x length
= 25x 40

= 1000 m?

» The wolume of the pool is 1000 m?.
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Solution 3.
40 em
30 em

40 em

2 60 cm

40 cm

*+-— 130 cm ————»

(a) To find the volume, first find the area of the figure,
To find the area, we divide the figure
into 3 different rectangles,

Rectangle 1 (left):
length = 50 cm
width = 40 cm
Area = length x width
=50x 40
= 2000 cm=

Rectangle 2 (middle):
length = (60 + 30) cm = 90 cm

width = 40 cm

Area = length x width
= 90 x 40
- 3600 cm?

Rectangle 3 (right):

length = 60 cm

width = 40 cm

Area = length = width
= 60w 40
= 2400 cm?
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Total area = 2000+ 3600+2400
- 8000 cm?

Wolume = Total areax length
= 8000 x 60
= 4,80,000 cm?
. The space occupied is 4,80,000 cm?®,

40 cm
30 cm

190 - 40 = 50 cm|

40 cm

50 cm &) e

40 cm

+—— 130 em ————

(b) Total surface area = 2 x Area of aoss section+
Area of bottom face+frea of left face+
Area of right face+&rea of top face

Area of aross-section = 8000 cm®  (from a)
Width of the stand = 60 cm (given)

Area of bottom face = 130« &0

= 7800 cm?
Area of the left face = 40« 60+50 % 60+50 = &0

= 8400 cm?
Area of right face = 60 x60+40x60+30x% 60

= 7800 cm?
Area of the top face = 40x 60

= 2400 cmé
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Total area = 20004+ 360042400
- 8000 cm?

Wolume = Total areax length
= 2000 % &0
- 4,80,000 cm?
. The space occupied is 4,280,000 cm?.

40 cm
30 cm

190 - 40 = 50 cm|

40 cm

50 cm 60 cm
40 cm

+——— 130 cm ——m»

(b)Y Total surface area = 2 x Area of cross section+
Area of bottom face+Area of left face+
Area of right face+&res of top face

Area of cross-section = 8000 cm®  (from a)
Width of the stand = 60 cm (given)

Area of bottom face = 130 <60
- 7800 cm?
Area of the left face = 40x 60450 % 60+50 x &0
8400 cm?
B0y 60+40x 60+Z30x 60
- 7800 cm?
Area of the top face = 40x 60
= 2400 cm?

Area of right face
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Total surface area = 2x 200047 2004+240047 20042400
= 42400 cm?
= 424 m°

. The total surface area is 4.24 m°,

Solution 4.
Rate of Aow of water = 1.5 m/s

=150 cmys

Fate of wdume of water flovn = Rate of flowx oroes section aea
=150x25
=375 omd/s

Totd wdume of water flow = Rate of wdume of water lownx Time
= 375x( 4= 60 seconds)

= 20000
Wiolume of water flown = Widume of water in the tank
OO0 =1 xbxh
Q0000 = 20 E0xh
h=20am

~ Thedsein the level of wiateris 20 om.
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Solution 5.

15m
S0m

4.5 m

1.0 m

Area of cross section = Area of trapezium

= —x(sum of parallel sides)x height

x(1.5+ 4.5)x 50

x5 x50

P = RO B

150 m?
area of aross section x height
150x 15

= 2250 m®
(- 1m®=1kilolitre)
~Wolume of the pool is 2250 kilolitres,

~Wolume of the pool
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Solution 6.
Dimensions of the tank:

length = 90 m
breadth = 70 cm
= 0.7 m
height = 24 cm
=0.24 m
Volume of tank

Area of roof
Q0 = 0.7 » 0,84

28 x93
0.21 m

=21 cm
S Amount of rainfall is 21 cm.

LAmount of rainfall =

Solution 7.
1 km
1 km/fhr =
/ 1 hr
_ 100000 cm
3600 s
250
=""—"¢cm /s
- /

Fate of flow of water = Area of cross section =z rate
=54%27 km/hr
5427 =« 250/9 cm/fs

4050 cm® /s

Volume of water flown outin 2 minutes
= Rate of flow of water x Time
4050 x (2 x 60 seconds)
426000 cm?
426000

1000
486 litres (1 litre = 1000 cm™)

~Wolume of water which flows out of the pipe in
2 minutes is 486 liters.
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Solution 8.
A

(a) Complete the diagram as shown

Let A0 = x m
AR = AD+DB
=({x+41m

BC = 1 xac

=—x
2

=1m

DE=—xPE

10>
>

=01m

In ARDE and ARBC,
ZADE = ZABC (90%ach)
ZDAE = ZBAC  (Common angle)
L ABDE ~ AABC by AA test
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3 D _ D
AB  BC
x 0.1
x+4 1
10x  10x0.1
x+4

(C.S.5.T.)

Multiply by 10 on both sides

10w = w44
D =

Py
I
3

I=
i
I

Fon | oo e
+
I

]
‘*‘:'|c:>
=3

Areag of the cross section of the wall
A{AADC) - Al AAPE]

leCXQB—leExQD
2 2

=l>-c2:>-c4r:| le.Exi
2 2 9

40 0.4
RERED
396
9
= 4.4
. The area of the cross section of the wall is 4.4 sq. m

(bY Area of the cross section of the wall = 4.4 sg. m

.. from (ad
volume of the wall = Area of the cross section = length
= 4.4 x 40
=176 m?

- wolume of the wall is 176 m*~,

{c) Cost for painting will depend on the total surface area
which includes & faces {2 cross sectional, 2 lateral
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rectangles and 1 top face)

Area of 1 cross section = 4.4 m=... from fa)
Area of 2 cross sections = 2x 4.4

- 8.8 m2

To find the area of the rectangles, we need to first find
length of side PQ.

PQ = AQ-AP
By applying Pythagoras theorems in AABQ and AAPD

Il

=
m‘m
= | 0

—

I
+
Ln
o
3

AL
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|

|
+
=
O
—

PO =AQ- AP
=4 56 -0, 45
=41 m

Total surface area of 5 faces

= 2 x Area of cross section+

Area of 2 lateral faces+A4rea of top face
=2x 44+ 2xPOxlength+ 0.2x 40

= 2.8+ 328+ 2

= 344,82 m<

Cost of painting = 344,82 « 2.50
= Rz 862

. The cost of painting the wall is Rz, 862,
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Solution 9.

(&) The internal surface area will consist of faces
formed by 1 side as length and other sides
az AD, CO and BC.

A= %(ﬁB—CD)

1
- 5(4.43)

AM=0.7

In A4MD, by Pythagoras theorem,
AD? = AVE+DIVE
ADP = (0.7 F+(2.4F
A0 = 2.5m
AD=BC=25m

Total surface area = (length = 2D )+(length = CO ) +(length = BC)
— 5.4(AD+CDABC)
— 5.4(2.5+3+2.5)

- 43.2 n?
Cost of painting = 43.2x 5
=Rz 216

- The oost of painting the intemal surface is Rs, 216,
(b} Hooring will be done on an area formed by 2B and length.
Area of floor = AB x|ength

=44 x 54

= 23,76 mE

. The cost of looring = 2.5 x 23.76
=Rs 594
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Solution 10.
(a) Volume of shed = Area of wall x length

Area of the wall

= Area of ACDE + &rea of rectangle ABCE
= % xbase x height + AB = AE

:%XBXB + 8x7.5
=72 m?2

- The volume of the shed= 72 x 50
=3600m3 {(Ans 1)

(b) Asbestos sheets are spread on the area formed
by the rectangle with CD and DE as lengths,

In ACDE, by Pyvthagoras theorem,
DE2 = (perpendicular)® +( % ¥
DE2 = 32 +( g ¥

DEz = 324 4°
DEz = 25
sDE=CD=5 m

Area of asbestos sheets = DE xlength + DC = length

Area of asbestos sheet = 2x 5 x 50
- 500 m?

Cost of roofing = Area x rate

- 500 % 20
- Rs 10,000
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(c)
Total area = 2 x Area of asbestos +
2x Area of wall +2 x AE xlength
=500+2x72 +2x 7. 550 (from a and b)
SO0+ 1444750

1394 m*

- The total surface area of the shed is 1394 m?.

Solution 11.

Area of aross-section = Area of rapezium

=%x(sum of parallel sides)= height
1

=—x(1+3)x1.5
zx( + 3=

=3m

Yolume of the pool = Area of cross-section x length
=3 x50

- 150 m?
. The volume of the pod is 150 m®.
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Solution 12.

Water delivered in 10 mins = 1800 liters
= 1800 % 1000 cm?

Wolume of water = Speed of water (in cm/min)
x Area of cross-sectionx Time
1200000 = Speedx 3« 10
» Speed = 60000 cm/min

] cm 1+ 100000 km
min 1-60 hr

&0
100000
8]

=——  _kmthr
10000

kmhr

L Speed = 60000 x <
10000
= 36 km/shr

. The speed of the water through the pipe is 36 km/thr.

Solution 13.
Area of rapezoid = % x(Sum of parallel sides)xheight
_ %x (345) %2
=8 m
Wolume of the canal = Area of trapezoid = Length
=8 x 400
= 3200 m?

-~ The volume of water that it holds is 3200 m*.
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Solution 14.

Time taken to fill the tank
~ YWolume of the tank
" Wolume of water flown initin 1 s

wolume of tank = 800 x 600 % 4 cm?

Wolume of water flown out of the pipein 1 s
= Area of cross section x Rate of flow
=1.5=x10(m/s)
=1.5=x10x100 (cm/s)

= 1500 cm
. . 200 600 x 4
» The time taken to fill the tank = =0
= 1220 =

» The time taken to fill the tank is 1280 =,

Solution 15.
Yolume of water flown = Areax Time =< Rate
-6 % 36005 ¥ 30 cm® /s

= 648000 cm”
= 048 liters

(-1 liter = 1000 crm®)
- The volume of water flown is 648 liters,
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