Surface Areas and Volumes

2016

Short Answer Type Questions Il [3 Marks]

Question 1.

In Figure, a decorative block, made up of two solids a cube and a hemisphere. The base of
the block is a cube of side 6 cm and the hemisphere fixed on the top has a diameter of 3.5
cm. Find the total surface area of the block.(use m=22/7)

=

Solution:
Side of the cube = 6 cm
Total surface area of cube = 6 X (side)’ = 6 x (6)* = 216 cm?

_2,35 35
7 2 2

Curved surface area of hemisphere =2 x 1t X # = 2 xz—;" X 375 x 22 cm’

2
So, Total surface area of the block = Surface area of cube — Area of circular face of hemisphere

+ Curved surface area of hemisphere

216—%2-x%x§'—5+2x§x£x3'5

Area covered on the face of cube by circular part of hemisphere =

il

2 77273
= 216+%x%x% = 216 + 9.625 = 225.625 cm?

Question 2.

A well of diameter 4 m is dug 21 m deep. The earth taken out of it has been spread evenly all
around it in the shape of a circular ring of width 3 m to form an embankment. Find the height
of the embankment

Solution:
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Radius of the well = 2 m, height of the well = 21 m
Volume of the earth dug out=mrh
=nx2x2x2lm’ =264m’
Radius of well + width of embankment
=24+3=5m

Volume of embankment = (r, % - nr,h)m’
= [n x (5)* x h - n(2)*h]m*
= (n X 25 X h - x - 4h)m’
- (2—$x21xh) m’ = 66 h m’

Radius of embankment

As per condition,
= Volume of earth dug out = Volume of embankment
=N 264m’ = 66h m’

= Height of embankment, h = % =4m

Question 3.
The sum of the radius of base and height of a solid right circular cylinder is 37 cm. If the total
surface area of the solid cylinder is 1628 sq. cm, find the volume of the cylinder, (use

n=22/7)
Solution:
Herer + h =37 |[Given, where r — radius, A — height]

Total surface area of cylinder = 2nr(h + r) = 2nrh + 217 1
= 2nr(h +r) = 1628
= 2nr x 37 = 1628
= 2x%xrx3?=1628 "

1628 x 7
= r= ————— =
2x22%37
Given, - r+h =37 +L M
T+h = 37
= h =37-7=30cm
Hence, volume of cylinder = w’h
= %x?x?xm 4620 cm®

Question 4.

A right circular cone of radius 3 cm, has a curved surface area of 47.1 cm2. Find the volume
of the cone, (use 1t = 3.14)

Solution:

Radius of cone (r) = 3¢cm

Curved surface area = nrl = 47.1 cm?

7
_471 _ iiﬁ_ = 5 cm, where / = slant height of cone

We know that, h= ;,i fz _P .

=-x314x3x3x4=314%3x4=23768cm’

Question 5.

A toy is in the form of a cone of base radius 3.5 cm mounted on a hemisphere of base
diameter 7 cm. If the total height of the toy is 15.5 cm, find the total surface area of the
toy(use 1T =22/7)
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Solution:

I

155-35=12cm A
Yh*+r !
v (12)%+(3.5)% em h

Here, giv:cn that ' h
Also, slant height of cone, !

= 144 +12.25 cm
= v1560.25 cm = 12.5cm

.. Cuorved Surface Area of cone = wl = % x 35 x 125

= 137.5cm’
Surface area of hemisphere = 2 = 2 x 2—72 x (3.5 =77 cm®

Hence, Total Surface Area of toy = Surface area of hemisphere + Curved Surface Area of cone
=77 + 1375 = 241.5 cm®

Question 6.

In figure, a tent is in the shape of a cylinder surmounted by a conical top of same diameter. If
the height and diameter of cylindrical part are 2.1 m and 3 m respectively and the slant
height of conical part is 2.8 m, find the cost of canvas needed to make the tent if the canvas
is available at therate of rupees 500/sq. metre. (use 1=22/7)

- Im -

Solution:

Area canvas needed = curved surface area of cylinder + curved surface area of cone
= 2mrh + il [where r = radius, h = height, ] = slant height]
=2x 2—_"2 x15%x21+ %%xl.SxZ.S

2—_?’[6.3 +42) = 2_?2 x 10.5 = 33 m’

Cost of canvas = 33 x 500 = ¥ 16500

Question 7.

A conical vessel, with base radius 5 cm and height 24 cm, is full of water. This water is
emptied into a cylindrical vessel of base radius 10 cm. Find the height to which the water will
rise in the cylindrical vessel

Solution:

Volume of water in conical vessel

% wh [where r = radius, & = height]
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- l><%><5><5)<24cm3’

3
Let height of water in cylindrical vessel be k then volume of water in cylinder
= w'h
- 2—? x 10 X 10 X h em®
ATQ.
Volume of water in conical vessel = Volume of water in cylindrical vessel
= %x%x5x5x24=2x10x10xh
- _ Sx5x24 _
3x10x10

. Height to which water rises in cylindrical vessel = 2cm

Question 8.

A sphere of diameter 12 cm, is dropped in a right circular cylindrical vessel, partly filled with
water. If the sphere is completely submerged in water, the water level in the cylindrical
vessel rises by 3x5/9 cm. Find the diameter of the cylindrical vessel

Solution:

We know that, Volume of sphere

47
3
4

= ER x (6)) = %rr X 216 cm’

Let radius of cylindrical vessel be r cm then, volume of cylinder is:
V = wh =1’ x % cm®

According to question,

volume of sphere = volume of cylinder

4%x216 = nxPAx 2
3 9
4x%216%9
Fo= 227 =0T x3=81
Ix32
” = 81
r=9cm

.. Diameter of cylindrical vessel = 2r = 18 cm

Question 9.
A hemispherical tank, of diameter 3 m, is full of water. It is being emptied by a pipe 3x4/7 litre
per second. How much time will it take to make the tank half empty?

Solution:
Radius of hemispherical tank = 1.5 m

Volume of water in hemispherical tank = = x

m

Rate of water taken out in 1 second = gé litre/second

Let time taken to empty to empty half the tank be ‘¢ sec.

ATQ,
Rate of flow of water X t sec = % % volume of water in the hemispherical tank
e X 1 Xt = 1 x22
71000 2 14
1 =1990s
Time taken to empty half the tank = 16 min. 30 sec.
Question 10.

A cylindrical tub, whose diameter is 12 cm and height 15 cm is full of ice-cream. The whole
ice-cream is to be divided into 10 children in equal ice-cream cones, with conical base
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surmounted by hemispherical top. If the height of conical portion is twice the diameter of
base, find the diameter of conical part of ice-cream cone.
Solution:
Volume of ice cream cylinder = nh
= 1 X (6)° x 15 cm®

Volume of 1 ice cream cone = % x nh + %m”
1
=3 X 1 X r(4r) + %r:P [+ Height = 2 X diameter]

4 2 6
= —7:."3+— P 2 = 3
: 311:.'" 31'D"3 .:.'.TUJCH'I

Volume of ice cream 10 such cones = 10 X 2 = 20 cm’
According to Question,

Volume of 10 ice-cream cones = Volume of cylinder
20m = % 36 x 15
A= 36x15
20
= r=21 = r=3cm

Diameter of conical ice cream cup = 6 ¢cm

Question 11.

A metal container, open from the top, is in the shape of a frustum of a cone of height 21 cm
with radii of its lower and upper circular ends are as 8 cm and 20 cm respectively. Find the
cost of milk which can completely fill the container at of rupees 35/litre

Solution:

Volume of milk in container = %“"‘{"12 +rl )

=1/3 x 22/7 x 21[400+64+160]=22 x 624/1000 liters[1 cm3=1/1000 I]
cost of 11 milk=35rupees
cost of milk in container=35 22 x 624/1000=480.48 rupees

Long Answer Type Questions [4 Marks]

Question 12.

A bucket open at the top is in the form of a frustum of a cone with a capacity of 12308.8 cm3.
The radii of the top and bottom circular ends are 20 cm and 12 cm respectively. Find the
height of the bucket and the area of metal sheet used in making the bucket, (use 1=3.14)
Solution:

Let R, r and V be the upper radius, lower radius and volume of the frustum respectively then
R=20cm,r=12cm and V = 12508.8 cm?3

Volume of frustum of cone = % x z[(R* + 7 + R

12308.8 = 1/3x 3.14 [400 + 144 +240]h

h=12308.8 x 3/3.14 x 784 h=15 cm

Now, | (slant height) =V(20-12)2+152=v64+225=v289=17 cm?

Total area of the metal sheet=curved surface area of the cone+area of the base=
TU(R+r)l+T1Tr2

=m(20+12)x 17+t x 12 x 12

=1t x 32 X 17 +1441 =6881

=688 x 3.14 =2160.32 cm?

Question 13.

The perimeter of a right triangle is 60 cm. Its hypotenuse is 25 cm. Find the area of the
triangle

Solution:
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Here, Perimeter of triangle, a + b + ¢ = 60 [Given]

a+b+25=60
a+b=35cm
Using Pythagoras theorem,
a* + b = (25 =625
Now, (@ +b)* = a® + b + 2ab
(35)% = 625 + 2ab
1225-625 = 2ab
= 2ab = 600
= ab = 300

Area AABC = % x base X height = % % 300 = 150 cm*

Question 14.

Due to heavy floods in a state, thousands were rendered homeless. 50 schools collectively
offered to the state government to provide place and the canvas for 1500 tents to be fixed by
the government and decided to share the whole expenditure equally. The lower part of each
tent is cylindrical of base radius 2.8 m and height 3.5m, with conical upper part of same base
radius but of height 2.1 m. If the canvas used to make the tents costs ? 120 per sq.m, find
the amount shared by each school to set up the tents.What value is genetated by above
problem?

Solution:

Slant height of conical part = v 72+ k* = {(2.8)2+ (2.1)} = Y7.84 + 441
= vy1225 =35m
Area of tents = Curved surface area of cylindrical part + Curved surface area of conical part

= 2nrh + mrl

2x%x2.8x3.5+:";—2x2.8x3.5

= 3x%x2.8x3.5=92.4m2

Canvas required for 1500 tents = 1500 x 92.4 = 138600 m”

Cost of 1500 tents = (1500 x 92.4) x 120 = T 16632000
[ Making tents costs T 120 per sq. m]
Share of each school = 166 535{)0 = T 332640

School authorities is concerned about safety of children and their families.

Question 15.

In figure, shown a right circular cone of height 30 cm. A small cone is cut off from the top by
a plane parallel to the base. If the volume of the small cone is 1/27 of the volume of given
cone, find at what height above the base is the section made.
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Solution:

S S
D
Let radius of big cone be r, = r and small cone be r,
In AADE and AABC we have
F
1 = —
r 30
30
= h = —
n
1_ 5
Volume of small cone Em' h 1 .
Now, = = — [Given]
Volume of large cone 1 5 27
Eﬂzh
rlzh. 1
= = —
1"22 %30 27
fX3UXq 1
= - = =
P x30xr 27
L N
A 27 r 3
h 1
= h=30x—-—=30x==10
r 3
A = 10cm

Thus, at a height 20 ¢cm above base, a small cone is cut.

2015

Short Answer Type Questions Il [3 Marks]

Question 16.

In fig, from the top of a solid cone of a height 12 cm and base radius 6 cm, a cone of height 4
cm is removed by a plane parallel to the base. Find the total surface area of the remaining
solid

Solution:

The plane PQ cuts the solid cone such that PQCB becomes a frustum.
Let radius of top of frustum be r,.
Radius of bottom of frustum, r, = 6 cm.
Height of frustum, » = 12 -4 = 8 cm.
Now, in AAMQ & AANC

M =2N [Corresponding angles]
£LQ=£C [Corresponding angles)
So, AAMOQ ~ AANC [By AA similarity criteriron]
: AAMQ ~ AANC B
h _ AM h 4
= —=— = —=-— = =2cm

n AN 6 12

Now, slant height of frustum, ! = /(r, ‘-r])z +h?
=/(6-2)2+8" = /16+ 64 = Y80 = 4/5 cm.

Now, Total surface area of frustum = n(r, + r,)l + rrr,z + 7ry)’
=n(2 + 6)4¥5 + 1 x (2> + n % (6)°
=n(32Y5 + 4 +36) = 35059 cm®>
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Question 17.

A solid wooden toy is in the form of a hemisphere surmounted by a cone of same radius. The
radius of hemisphere is 3.5 cm and the total wood used in making of toy is 166 x 5/6 cm3
Find the height of the toy. Also, find the cost of painting the hemispherical part of the toy at
the rate of 10 rupees per cm2

Solution:

Hemisphere: Radius of hemisphere, r = 3.5 cm

Cone: Radius of cone, r = 3.5 cm and let height of cone be “’. Then,
Volume of toy = Volume of cone + Volume of hemisphere

166§=3m2h+3::r‘ T
6 3 3
5 1.2 ) h h
=X 166= = = x =22 x (3.5Vh + = x 22 % (35)°
6 3~ 7 XBIhEIXTXES) l
= L‘f?—l=%x¥x(3,5)z(h+2x3.5] -
1001 22x35x3.5
=% =
6 3x7 D
- (h+7) = 20IX3XT s 13-7=6cm

22X 3.5x35%x6
Height of cone,h = 6cm
. Heightoftoy = h+r=6+35=95cm
Curved surface area of hemisphere = 27
=2x %2- X (3.5)% = 77 cm?

Cost of painting hemispherical part of toy = 10 per cm?
Total cost of painting hemispherical portion of toy = ¥ (10 x 77) = % 770.

Question 18.
In figure, from a cuboidal solid metallic block of dimensions 15 cm X 10 cm X 5 cm, a
cylindrical hole of diameter 7 cm is drilled out. Find the surface area of the remaining block.

= |

5cm

CT

el
-

Sl

15 cm

Solution:
Cuboid: Length of cuboid, | = 15 cm
Breadth cuboid, b = 10 cm
Height of cuboid, h =5 cm
Cylinder: Diameter of cylinder =7 cm
Radius of cylinder, r = 7/2 cm
Height of cylinder, h’ =5 cm
Surface area of remaining block = Total surface area of cuboidal block + Curved Surface
Area of cylinder — Area of 2 circles
= 2(lb + bh + hl) + 2nrh’ - 2(nr?)

=2(15x10+10x5+5x15) +2x22/7TX7/2Xx5-2x22/7 X 7/12 X 7/2
=2(150 + 50 + 75) + 110 — 77 = 550 + 33 = 583 cm>2.

Question 19.

Due to sudden floods, some welfare associations jointly requested the government to get
100 tents fixed immediately and offered to contribute 50% of the cost. If the lower part of
each tent is of the form of a cylinder of diameter 4.2 m and height 4 m with the conical upper
part of same diameter but of height 2.8 m, and the canvas to be used costs 100 rupees per
sq. m, find the amount, the associations will have to pay.What values are shown by these
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associations ?
Solution:

2.8m

4.2 m—

m

— !

Height of cylinder =4 m

Radius =2.1 m

Curved surface area of cylinder = 2rtrh =2 x 22/7 x 2.1 x 4 =52.8 m?
Radius of cone = 2.1 m, height of cone = 2.8 m.

Let slant height = |

| = Vr2+h2 [ Pythagoras theorem]

Slant height of cone, | = V(2.1)2+ (2.8)2=3.5m

Curved surface area of cone =1irl = 22/7 x 2.1 x 3.5 = 23.1 m?

Area of canvas required for one tent = 52.8 + 23.1 = 75.9 m?

Canvas required for 100 tents = 100 x 75.9 = 7590 m2

Total cost = rupees (7590 x 100) = rupees 759000

Amount to be paid by association = 50/100 x 759000 = 379500 rupees
Care for the society, values shown by welfare associations.

Question 20.

A hemispherical bowl of internal diameter 36 cm contains liquid. This liquid is filled into 72
cylindrical bottles of diameter 6 cm. Find the height of the each bottle, if 10% liquid is wasted
in this transfer.

Solution:

Radius of hemispherical bowl = 18 cm

Volume of liquid in bowl = 2/31tr3

=2/3 x 1 x 18 x 18 x 18 =38881 cm3

liquid wasted=10/100 x 38881 cm?3 = 388811/10 cm3

liquid transferred into bottles =38881-388811/10

=34992711/10 cm3

radius of bottle=3cm

let height = X cm

volume of bottle =1tr2h

=X 3 X3 X X=9nX cm?

volume of 72 bottles =72 x 91X cm?3

=6481X cm?3

6481tX = 34992711/10

X=34992/10 x 648 =5.4 cm

Height of each bottle = 5.4 cm

Question 21.

A cubical block of side 10 cm is surmounted by a hemisphere. What is the largest diameter
that the hemisphere can have? Find the cost of painting the total surface area of the solid so
formed, at the rate of 5 rupee per 100 sq. cm

Solution:

Largest diameter of hemisphere = 10 cm = Side of cube

J.radius =5cm
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Total surface area of the solid = Surface area of cube +Curved surface area of hemisphere —
Area of base of hemisphere

= 6(side)? + 27r2 — 112

=6x102+2x3.14x5x5-3.14x5x%x5

=600 + 78.5 =678.5 cm?

Total cost = 678.5 x5 /100 =

33.92 rupees

Question 22.

504 cones, each of diameter 3.5 cm and height 3 cm, are melted and recast into a metallic
sphere. Find the diameter of the sphere and hence find its surface area
Solution:

Volume of the cone =1/3 x 1ir2h

=1/31 x 3.5/2 x 3.5/2 x 3 cm® =12.25/4 1icm3

volume of 504 =504 x 12.25/4 ticm?3 =1543.5 ricm3

volume of the sphere=1543.5 m3=volume of 504 cones

4/31r3=1543.51

r31543.5x3/4=1157.625

r=3v1157.625=10.5cm

Diameter of sphere=21cm

surface area of sphere=4rtr2

=4x22/7%10.5%x10.5=1386cm?

Question 23.

Two spheres of same metal weigh 1 kg and 7 kg. The radius of the smaller sphere is 3 cm.
The two spheres are melted to form a single big sphere. Find the diameter of the new
sphere.

Solution:

Radius of smaller sphere =3 cm

Volume of smaller sphere =4/31x3x3x3cm3=36T1t cm3

When Mass=1kg,then volume=361t cm3

When Mass = 7 kg

volume=7x36T1t cm3=2521t cm?3

total value of two spheres=361+2521 =2881 cm?

let the radius of sphere so formed=R cm

volume of big sphere=total volume of 2 sphere

4/3mR3=2881

R3=288 x 3/4=72 x 3 =216

R=6 cm

Diameter =12 cm

Question 24.

A metallic cylinder has radius 3 cm and height 5 cm. To reduce its weight, a conical hole is
drilled in the cylinder. The conical hole has a radius of 3/2 cm and its depth 8/9 cm. Calculate
the ratio of the volume of metal left in the cylinder to the volume of metal taken out in conical
shape

Solution:

Given, Radius of the cylinder = 3 cm

Height =5 cm

Volume of cylinder = 1trzh =1t X 3 X 3 X 5 cm3=45711 cm3

Radius of cone = 3/2 cm

Height of the cone =8/9 cm
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Volume of the cone =1/3 1trzh

=1/31t x 9/4 x 8/9 = 211/3Ccm3

Volume of metal left =451-21/3=133711/3 cm3

Ratio=volume of metal left in cylinder/volume of the metal taken out=1331/3:211/3=133:2

Question 25.

A solid right-circular cone of height 60 cm and radius 30 cm is dropped in a right- circular
cylinder full of water of height 180 cm and radius 60 cm. Find the volume of water left in the
cylinder, in cubic metres

Solution:

Radius of cone =30 cm

height of cone = 60 cm

Volume of cone = 1/31tr2 h =1/31t x 30 x 30 x 60 =18000 1T cM3

Radius of cylinder = 60 cm

Height of cylinder = 180 cm

Volume of cylinder =trzh

=1t X 60 x 60 x 180 cm3 = 648000 1T cm?3

volume of water left=volume of cylinder-volume of cone

=648000711-18000TT

=630000 1T cm3

=630000 x 22/7 =1980000 cm? =1.98 m3

Question 26.

The rain water from a 22 m x 20 m roof drains into a cylindrical vessel of diameter 2 m and
height 3.5 m. If the rain water collected from the roof fills 4/5th of the cylindrical vessel, then
find the rainfall in cm

Solution:

Let the rainfall=x m

volume of rain water=Ibh

=22 X 20 x X =440X m3

radius of cylindrical vessel=1 m

height =3.5m

volume of vessel=ttrzh

=22/7 x 12 x 3.5=22 x 0.5 =11 m3

now,it is given that vessel is filled upto 4/5 of the volume by rain water

4/5 x 11=440X

4x11/5%440=X

X=1/50

X=1/50%100=2 cm

rainfall=2cm

Long Answer Type Questions [4 Marks]
Question 27.
A 21 m deep well with diameter 6 m is dug and the earth from digging is evenly spread to

form a platform 27 m x 11 m. Find the height of the platform.
Solution:
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cylinder:Diameter of cylinder =6 m

radius of cylinder,r=6/2=3 m

height of cylinder,h=21 m

cuboid of platform:Lenght=21m,breadth=11m,height=h
according to question,

volume of cuboid platform=volume of cylindrical well
Ibh’=Ttrzh

27x11xh'=22/7x3x3x21

h'=22x3x3x21/7x27x11=2m

height of platform =2m

Question 28.

A well of diameter 4 m is dug 14 m deep. The earth taken out is spread evenly all around the
well to form a 40 cm high embankment. Find the width of the embankment.

Solution:

Given, Diameter of the well = 4 m

Radius of the well =2 m

Depth of the well = 14 m = Height

Volume of earth taken out from the well = Tir?h

= TIx2x2x14 = 561 m®

Earth taken out from the well evenly spread to form an embankment having height 40 cm =
0.4m

Let external radius of embankment be R.

Internal radius = 2 m = radius of well

Volume of embankment (cylindrical)=Tt(R2-r?)h

=1(R2-4) x 4/10 =567t

R2-4=56x10/4=140

R2=140+4=144

R=12m

Width of embankment=R-r=12-2=10m

Question 29.

Water is flowing at the rate of 2.52 km/h through a cylindrical pipe into a cylindrical tank, the
radius of whose base is 40 cm, If the increase in the level of water in the tank, in half an hour
is 3.15 m, find the internal diameter of the pipe

Solution:

Let the radius of the pipe=r cm

Speed of water=2.52 km/hr=2520 m/h

Volume of the water that flows in half an hour=1/21tr2h

=1/21t x r/100 x r/100 x 2520 =126711r2/1000 m3

volume of the water in cylindrical tank=1t x 40/100 x 40/100 x 3.15 m?3

volume of the water flowing in 1/2hr=volume of water in cylindrical tank

12671r?/1000=T1t X 40/100 X 40/100 x 3.15

r2=40/100 x 40/100 x 3.15 x 1000/126

r’=4=r=2 cm
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internal diameter of pipe=4cm

Question 30.

From each end of a solid metal cylinder, metal was scooped out in hemispherical form of
same diameter. The height of the cylinder is 10 cm and its base is of radius 4.2 cm. The rest
of the cylinder is melted and converted into a cylindrical wire of 1.4 cm thickness. Find the
length of the wire

Solution:

10 cm

A

-
4.2¢cm

Given, Radius of hemisphere=4.2cm

Volume of hemisphere=2/31mr3=2/31 x (4.2)3 cm3=49.3921t cm3
Volume of 2 hemispheres =1t x 49.39211 cm3

=98.7841m cm?

Height of cylinder =10cm

Radius =4.2cm

Volume of cylinder =ttrzh

=TT X (4.2)? x 10=176.4T11

Volume of metal left =176.411-98.784m

=77.6161 cm3

Radius of wire =0.7 cm

Let length of wire =X cm

Volume of cylindrical wire=1t x 0.7 x 0.7 x X

=0.491tX cm3

Volume of cylindrical wire =volume of metal left from cylinder
0.491X=77.6161

X=77.616/0.49=158.4 cm

Length of wire=158.4 cm

Question 31.

A vessel full of water is in the form of an inverted cone of height 8 cm and the radius of its
top, which is open, is 5 cm. 100 spherical lead balls are dropped into the vessel. One-fourth
of the water flows out of the vessel. Find the radius of a spherical ball.

Solution:

Radius of cone = 5 cm and height of cone = 8 cm

.. Volume of the cone=1/31tr2h

=1/31t x 5 x 5 x 8 =200/311 cm3

Let radius of spherical lead ball =r cm

Volume of lead ball=4/37tr3 cm3

A.T.Q., volume of 100 lead balls=1/4 x volume of cone

100 x 4/3mr3=1/4 x 200/31

400r3=50

r3=50/400=1/8

r=1/2=0.5 cm

Radius of spherical lead ball=0.5 cm
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Question 32.

Milk in a container, which is in the form of a frustum of a cone of height 30 cm and the radii of
whose lower and upper circular ends are 20 cm and 40 cm respectively, is to be distributed
in a camp for flood victims. If this milk is available at the rate of 35 rupees per litre and 880
litres of milk is needed daily for a camp, find how many such containers of milk are needed
for a camp and what cost will it put on the donor agency for this. What value is indicated
through this by the donor agency

Solution:

Given, R1 =20 cm, R2 = 40 cm, height = 30 cm, where R1 = radius of lower end,

R2 = radius of bigger end at top

Volume of the container open at top=1/31Th[R12+R22+R1R2]

=1/31t x 30(202+402+20 x 40)

=2800011=28000 x 22/7= 88000 cm3

Now, 880 liters=880 x 1000 cm?

=880000 cm?

Number of container of milk=880000/88000=10

Cost of 880 | of milk= 880 x 35 =30800 rupees

The moral value depicted is kindness

2014
Very Short Answer Type Question [1 Mark]

Question 33.
If the total surface area of a solid hemisphere is 462 cm2, find its volume.
Solution:

Total surface area of solid hemisphere=21tr2+1r2=3rr2
Now given 31r2=462
r2=462 x 7/3 x 22 =49

r=7cm
volume of hemisphere=2/31r3=2/3 x 22/7 x (7)3=2/3 x 22/3 x 22 x 49 cm?
=718.67 cm3

Short Answer Type Questions Il [3 Marks]
Question 34.

A farmer connects a pipe of internal diameter 20 cm from a canal into a cylindrical tank which
is 10 m in diameter and 2 m deep. If the water flows through the pipe at the rate of 4 km per
hour, in how much time will the tank be filled competely
Solution:
Internal diameter of pipe =20 cm
So,internal radius of pipe=10cm=1/10m
In 1 hour, 4 km = 4000 m length of water which flows in the tank.
So, volume of water in 1 hour which flows out =mtr2h=11(1/10)2 x 4000=401Tm3
Diameter of cylindrical tank =10 m
So, radius of cylindrical tank = 5m ,
Height of cylindrical tank =2 m
Volume of cylinder tank =ttr2h=rt x 5 x 5 x 2 =501T M3
Time taken to fill the tank=volume of the tank/volume of the water in 1hr
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=5011/4011=5/4 hrs=1 hr 15 minutes

Question 35.

A solid metallic right circular cone 20 cm high and whose vertical angle is 60°, is cut into two
parts at the middle of its height by a plane parallel to its base. If the frustum so obtained be
drawn into a wire of diameter 1/12 cm, find the length of wire

Solution:
Cone is cut by plane PB and PODB is a frustum.
OA = AC = 10cm,. [+ equal parts]
AB = r CD = r,
Vertical angle = 60° P
So, semi-vertical angle = 30° [~ ASP of triangle]
In right angled AOAB,
AB
— = tan 30° Q
= a1, 210
0 /3 L
In right angled AOCD,
CD n o1 20
~= = tan 30° = =
oC an = 073 = 7 cm

Frustum is drawn into wire of diameter ﬁ cm and length x cm (say).

Volume of frustum

arx = lnh(rlz + r; - rlrz)

ATQ., Volume of cylindrical wire

3
= o332
mnl—lx = —-nx — |+ =] +t—="—=
24 3 /3 fi) /3 3
x _ 10[100 400 200
576 3|3 3 3
x 10 700 7000
fr — O — — = —X
576 3 3 9 376
= x = 7000 x 64 cm
S x = 448000 cm
: Length of wire = 448000 cm = 4.48 km
Question 36.

The largest possible sphere is carved out of a wooden solid cube of side 7 cm. Find the
volume of the wood left
Solution:

As largest possible sphere is carved out of a solid wooden cube of
side 7 cm, so, diameter of the sphere is 7 cm.
= Volumie of the wood left = Volume of the cube — Volume of the sphere ]

“[or-5o)

= 343[1-0.52] = 343 x 0.48 cm’ = 164.64 cm®.

= (side)’ - %m»‘ . ;

cm3=(?)"ll—ixglel
3 7 8

Question 37.
Water in a canal, 6 m wide and 1.5 m deep, is flowing at a speed of 4 km/h. How much area
will it irrigate in 10 minutes, if 8 cm of standing water is needed for irrigation?
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Solution:

Given; canal is 6 m wide, 1.5 m deep

and in 1 hour, 4 km length of water flows out.

.. Volume of water flows out in 1 hour =1x b xh =6 x 1.5 x 4000 m3 = 36000 m3
.. Volume of water flows out in 10 minutes=36000/60 x 10 = 6000 m3—(1)
Suppose this water irrigates X m2 of area and we require 8 cm of standing water.
.. Volume of water required = Area of cross-section x Length= X x 8/100 m3—-(2)
from 1& 2,we get

X x 8/100 =6000=>X=6000 x 100/8 =75000 m?

75000 mz2 of area is irrigated

Question 38.

In Figure, from a rectangular region ABCD with AB = 20 cm, a right triangle AED with AE =9
cm and DE = 12 cm, is cut off. On the other end, taking BC as diameter; a semicircle is
added on outside the region. Find the area of the shaded region

)

[Pythagoras theorem]

Solution:

Triangle AED is right-angled at E.

~AD?=AE?+ED?

AD=v92+122=y81+144=V225=15 cm

BC=AD=15cm

Now, Area of shaded portion = Area of rectangle + Area of Semicircle — Area of triangle AED
=1x b x 1/21r2-1/2 x base x height

=[20 x 15 +1/21(15/2)?-1/2 x 9 x 12] cm?

=[300+1/2 x 3.14 x (15/2)2-54] cm?

=[246 + 88.31] cm?= 334.31 cm?

Question 39.

A 5 m wide cloth is used to make a conical tent of base diameter 14 m and height 24 m.Find
the cost of cloth used at the rate 25 rupees /metre.

Solution:

‘-“'-__
14 m

Base diameter of conical tent = 14 m and height = 24 m.
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~Slant height(l)=v(7)2+(24)2 m

=V49+576 m =v625 m =25 m

Area of the cloth required for conical tent=1trl =22/7 x 7 x 25 =550 m2
Width of cloth=5 m

Length of cloth required =550/5 =110 m

Cost of cloth = 25 rupee x 110 =2750 rupees

Question 40.

A girl empties a cylindrical bucket, full of sand, of base radius 18 cm and height 32 cm, on
the floor to form a conical heap of sand. If the height of this conical heap 24 cm, then find its
slant height correct upto one place of decimal

Solution:

For cylindrical bucket:

Base radius = 18 cm and height = 32 cm.

For cone: Height = 24 cm.

Let base radius =rcm

When cylinder is converted into cone, then their volumes are equal.

.. Volume of cone = Volume of cylinder

=1/3mr2 x 24 = 1(18)2 x 32

=>r2=(18)2x 4

r=18x2=36¢cm

Radius of the base of cone = 36 cm

Slant height (I) =v(24)2 + (36)2cm = V576+1296 cm

[-Using Pythagoras theorem | = Vh2 + rZ]

=V1872 cm = 43.26 cm = 43.3 cm

Long Answer Type Questions [4 Marks]

Question 41.

Sushant has a vessel, of the form of an inverted cone, open at the top, of height 11 cm and
radius of top as 2.5 cm and is full of water. Metallic spherical balls each of diameter 0.5 cm
are put in the vessel due to which 2/5 th of the water in the vessel flows out. Find how many
balls were put in the vessel. Sushant made the arrangement so that the water that flows out
irrigates the flower beds. What value has been shown by Sushant

Solution:

Radius of base of the cone = 2.5 cm and

height = 11 cm
%;:(2.5)2 x 11 cm’

2
gth of the volume of water in cone = % x E x(2.5F %11 cm?

Volume of water in cone

Diameter of spherical ball = 0.5 cm

: 3
Volume of spherical ball = %n( %)

Let ‘n’ spherical balls be dropped.
We know volume of water displaced is equal to volume of body immersed.

4 05V 2 g s
X —m|l—} = =X —=x(25)x11
" 3“(2) 5 X3 %25
n=Z2x25x11x——x8
5 (0.5 4

_ 4x25x25x11 _

n= o2 o
5x05%x05x0.5
440 spherical balls were put in the vessel.

The moral value depicted is to save every drop of water.

Get More Learning Materials Here : & @ @&\ www.studentbro.in



Question 42.

From a solid cylinder of height 2.8 cm and diameter 4.2 cm, a conical cavity of the same
height and same diameter is hollowed out. Find the total surface area of the remaining solid
Solution:

The shaded conical cavity is hollowed out.

For cylinder:
Radius of base, r = % =2.1cm
height,h = 2.8cm
For cone: Radius of base,r = t_2 =21cm
height, h = 2.8 cm
siant height, ! = /(2.1)7+(28)? = V2414784 [ P=7+h
= V/12.25=35 em.

Now, Total surface area of remaining solid

= Curved surface area of cylinder + Area of top circular base + Curved surface area of cone
=2mwh + ' + wl = nr(2h + 1 + [

=n % (2.1)[2 x 2.8 + 2.1 + 3.5] cm®

= % X 2.1 % (5.6 +56) = 2—?2 x 2.1 x 11.2 cm® = 73.92 em?

Question 43.

150 spherical marbles, each of diameter 1.4 cm, are dropped in a cylindrical vessel of
diameter 7 cm containing some water, which are completely immersed in water. Find the rise
in the level of water in the vessel.

Solution:

Let rise in water level in cylinder be h cm when 150 spherical marbles,
each of diameter 1.4 cm are dropped and fully immersed.

Then volume of 150 spherical marbles=volume of water raised in cylinder
150 x 4/31(0.7)3 = 11(7/2)%h

150 x 4/3 x 7 x 7 x 7/1000 =7 x 7/4 x h

h=4x 4 x 7/20=28/5 =5.6 cm

water level rise by 5.6 cm

Question 44.

A container open at the top, is in the form of a frustum of a cone of height 24 cm with radii of
its lower and upper circular ends as 8 cm and 20 cm respectively. Find the cost of milk which
can completely fill the container at the rate of rupee 21 per litre. 22

Solution:

Radius of lower end (r;) = 8 cm Radius of upper end (p) = 20 cm
Height of frustum = 24 cm
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Volume of the container, in form of frustum of cone,

=Tth/3[r12+r22+ rlr2]

= 22/7 x 24/3[(8)? + (207 + 8 x 20]

=22/7 x 8 [64 + 400 + 160] =22/7 x 8 x 624 cm3= 15689.14 cm?

=15.68914 L

.. Cost of milk which can completely fill the container = 21 x 15.68914 = 329.47 rupees.

Question 45.

A hemispherical depression is cut out from one face of a cubical block of side 7 cm, such
that the diameter of the hemisphere is equal to the edge of the cube. Find the surface area
of remaining solid

Solution:

k¥

\"‘-_-'j

7ecm

Edge of the cube=7 cm

Diameter of hemisphere =7 cm

Now,surface area of remaining solid=surface area of 6 faces of cube+surface area of
hemisphere-surface area of circular top of diameter 7 cm

6(edge)?+21tr2-1r2

=6(7)2+211r(7/2)%-11(7/2)?

=[6 x 49+22/7 x 49/4] cm2 =[294 +38.5]cm2 =332.5 cm?

Question 46.
A metallic bucket, open at the top, of height 24 cm is in the form of the frustum of a cone, the
radii of whose lower and upper circular ends are 7 cm and 14 cm respectively. Find:

1. the volume of water which can completely fill the bucket
2. the area of the metal sheet used to make the bucket.

Solution:
For bucket, d
radius of lowerend (r,) = 7cm,
radius of upper end (r,) = 14 cm

and height = 24 em.
(i) Volume of water which can completely fill the bucket

= %h [rl2 + rz2 + )

= % X 24 [()? + (14)* + 7 x 14] cm®

= 8x %{4% 196 + 98] cm’ = 8 x 2—3 x 343 cm’ = 8624 cm’

J2H*+(14-7)% em [- P=h"+r
= /576+49 cm = V625 cm = 25¢cm
. Area of metal sheet used = Curved surface area of cone + Area of circular base
=ql(r, +r,) + Tu“?‘
[n x 25(7 + 14) + n(7)*] cm®
=[n %25 %21 + n X 49] em® = Tx[75 + 7]

=7x % x 82 cm® = 1804 cm®

(i)  Slant height (I) of bucket
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2013
Short Answer Type Questions Il [3 Marks]

Question 47.

A vessel is in the form of a hemispherical bowl surmounted by a hollow cylinder of same
diameter, the diameter of the hemispherical bowl is 14 cm and the total height of the vessel
is 13 cm. Find the total surface area of the vessel.

Solution:

AN
N~

N

- — 1A cm——

Diameter of hemispherical bowl = 14 cm
Radius of hemispherical bowl =7 cm

Height of cylinder =13 cm -7 cm =6 cm
Radius of cylinder = 7 cm Now,

Total surface area of vessel

= Curved Surface Area of hemispherical bow! +
curved surface area of cylinder
=2mr2+ 2mrh =2 X7 X7+ 21M X7 X6

=981t + 841 = 18211 CM?

=26 x 22 =572 cm2

Question 48.

A wooden toy was made by scooping out a hemispherical of same radius from each end of a
solid cylinder. If the height of the cylinder is 10 cm, and its base is of radius 3.5 cm, find the
volume of wood in the toy.

Solution:

H
H

w2 gl

+~3.5 cm—

Radius of cylinder r = 3.5 cm ; Height of cylinder h = 10 cm Radius of hemisphere = 3.5 cm
Remaining volume of wood in toy

= Volume of cylinder — Volume of two hemispherical scoops

=1r2h-2 x 2/3mrd

=11 X (3.5)2 x [10-4/3 x 3.5]

=22/7 x 35/10 x 35/10 x 16/3 =1232/6=205.33 cm3

Question 49.

A toy is in the form of a cone mounted on a hemisphere of same radius 7 cm. If the total
height of the toy is 31 cm, find its total surface area.

Solution:
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31cm

Radius of hemisphere = height of hemisphere = 7cm
Height of cone = total height — (height of hemisphere)
=31-7=24cm

Slant height of cone =l =Vh2+r2=y(24)2(7)?
=V576+49=V625=25 cm

Curved surface area of cone = 1url =22/7 x 7 x 25 = 550 cm?
Curved surface area of hemisphere = 21r?

=2x22/7 x7x7=308cm?

Total surface area = 550 + 308 = 858 cm?

Question 50.
A solid cone of base radius 10 cm is cut into two parts through the mid-point of its height, by
a plane parallel to its base. Find the ratio of the volumes of the two parts of the cone
Solution:

Let height of cone = H = 2x cm

A
= AB=2Zxcmand AD =xcm
R = radius of cone = BC = 10 ¢m
Let radius of smaller cone = r cm. Clearly, E
D
AABC ~ AADE [ By AA smilarity]
= . Bycpsit. AB _ BC
AD  DE ¢
= x_10 =r=35cm 8
X r
Volume of bigger cone = % 7R’H = % ;vr(]())2 x = 3-22 or em’.
. _ 1 5 1 3 25 - 3
Volume of smaller cone = 3 wh = 3 (5 Xxx = = mem’
3

Volume of lower part, i.e. frustum = Volume of bigger cone — Volume of smaller cone

_A0 25 175
3 3 3
B
N Volume of smaller cone _ 3 _1
‘ Volume of lower part 175 __ "7
3
Ratio of volumes of two parts of cone = 1:7
Question 51.

A solid metallic sphere of diameter 8 cm is melted and drawn into a cylindrical wire of
uniform width. If the length of the wire is 12 m, find its width

Solution:

Diameter of sphere radius of sphere=8 cm

Volume of sphere=4 cm

Volume of sphere=4/31(4)3=4/31(64) cm3

Length of cylindrical wire, h=12 m=1200 cm

Radius of cylindrical wire=r
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Volume of cylindrical wire =ttrzh=m(r)2 x 1200 cm3
volume of sphere= volume of cylinder
4/31(64)=T1(r)2 x 1200

4 x 64/3 x 1200 =r2

64/(3 x 3) x (100)=r2

r=8/3 x 10=8/30=0.26 cm

Width of wire = 0.26 cm

Question 52.

The total surface area of a solid cylinder is 231 cm2. If the curved surface area of this solid
cylinder is 2/3 of its total surface area, find its radius and height
Solution:

Let radius of the base of cyclinder =r cm and height = h cm.
Total surface area = 2mtr (r + h ) =231 cmz2.

Curved surface area = 21trh

Curved surface area =2/3 Total surface area

21trh=2/3 x 21r(r+h)=2mrh=2/3 x 231

21rh=154 cm2—-(1)

2mr(r+h)=231

2mr+2mrh=231

21r2+154=231

2mr2=231-154=77

2 X 22[7 X r2 =77=r2=77 x 7/22 x 2=r=7/2 cm=3.5 cm =radius
From (1)

21rh=154

2x22/7x7/2xh =154

Height=154/22=7 cm

Long Answer Type Questions [4 Marks]

Question 53.

Water is flowing through a cylindrical pipe of internal diameter 2 cm, into a cylindrical tank of
base radius 40 cm, at the rate of 0.4 m/s. Determine the rise in level of water in the tank in
half an hour.

Solution:

Diameter of cylindrical pipe =2 cm

Radius of cylindrical pipe, r=2/2 =1 cm

Rate of flowing of water in 1 sec = 0.4 m/s = 40 cm/sec.

So, volume of water in 1 sec = 1irzh

=1x1x1x40=40mcms

volume of the water in 1/2 hr=401t x 1800 =72001T cm3

Radius of cylindrical tank = 40 cm

Let h’ be the rise in level of water in the tank.

So, AT.Q.

Volume of tank = Volume of flowing water

Tt X 40 X 40 x h’ = 7200011

h’=72000/40 x 40=45 cm

Hence, rise in level of water = 45 cm
Question 54.

A bucket open at the top and made up of a metal sheet is in the form of a frustum of a cone.
The depth of the bucket is 24 cm and the diameters of its upper and lower circular ends are
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30 cm and 10 cm respectively. Find the cost of metal sheet used in it at the rate of rupee 10

per 100 cm2,

Solution:

Height of bucket, & = 24 cm

Diameter of upper end = 30 cm

So, radius of upper end, r, = 15 cm I
Diameter of lower end = 10 cm

So, radius of lower end, r, = 5 cm 24 cm

Now, slant height I of frustum = m l
= 247+ (15-5)?
V576 + 100 = V676 = 26 cm. m
Curved surface area of frustum (bucket) = n(r, + r,)l + r,
= %(5+15)x26+%x5x5

- %x{20x26+25)=¥x545cm2

Rate of metal sheet used is ¥ 10 per 100 cm?

So, total cost of metal sheet used = % x 545 x % = 217128

Question 55.

Water running in a cylindrical pipe of inner diameter 7 cm, is collected in a container at the
rate of 192.5 litres per minute. Find the rate of flow of water in the pipe in km/hr
Solution:

Diameter of cylindrical pipe =7 cm

Radius of cylindrical pipe = 7/2 cm

Volume of flowing water in 1 min = 192.5 litre = 192.5 x 1000 cm3 = 192500 cm3
Volume of flowing water in 1 hour = 192500 x 60 cm3

Let ‘h’ be the length covered by flowing water in cylindrical pipe in 1 hour
Volume of water flowing through cylindrical pipe in 1 hour=mtr2h=22/7(7/2)? x h
192500 x 60 x 7 x 4/22 x 49 =h

h=300000 cm=300000/100000=3 km

Rate of flowing water in 1hr =3km/hr

Question 56.

A container open at the top and made up of metal sheet is in the form of a frustum of a cone
of height 16 cm with diameters of its lower and upper ends as 16 cm and 40 cm respectively.
Find the cost of metal sheet used to make the container, if it costs ? 10 per 100 cm2.

Solution:
20 cm

8 cm

Radius of upper end of frustum r1 = 20 cm
Radius of lower end of frustum r2 =8 cm
Height of frustum = 16 cm

Slant height of frustum =l = vh2 + (r1 — r2)2
=V(16)2+ (20-8)2 = V256 +144 = V400 = 20 cm
Curved surface area of frustum open at top
=T1it(rl + r2)l + 1r22

=22/20 (20 + 8)20 + 22/7 (8)2

=22/7[28 x 20 + 64]
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= 22/7[560 + 64] = 22/7 x 624 cm?
Total cost of metal sheet used = 10/100 x 22/7 x 624 = 196.141 rupees.

Question 57.
A farmer connects a pipe of internal diameter 20 cm from a canal into a cylindrical tank in his

field, which is 10 m in diameter and 2 m deep. If water flows through the pipe at the rate of 3
km/h, in how much time will the tank be filled ?

Solution:
Internal diameter of pipe = 20 cm
Internal radius of pipe = ? = 10cm

Water flowing at the rate 3 km/h
In 1 hour, volume of water flowing = w’h = 100(300000) cm’
Radius of cylindrical tank = 122 =5m = 500 cm
Height of cylindrical tank = 2 m = 200 cm

Volume of water collected in cylindrical tank = % = n(S00)? x 200

Time taken to fill the tank Volume of cylindrical tark

Volume of water flowing through pipe in 1 hour
(500)% x 200
7(100)300000
250000 x 200 50
30000000 30

= 1 hour 40 min.

hour

Question 58.
A bucket open at the top is of the form of a frustum of a cone. The diameters of its upper and
lower circular ends are 40 cm and 20 cm respectively. If a total of 17600 cm? of water can be
filled in the bucket, find its total surface area
Solution:

Radius of upper end = R, = % =20cm

20

Radius of lower end = R, = = 10 cm

Let height = hcm
Volume of bucket = 17600 cm®

1
= 3w (R + R, + R\R)] = 17600 [+ Bucket is in shape of frustufh of cone]
12
= 3% X h [(20)* + (10)* + 20 x 10] = 17600
: 17600 X 7 % 3
= Height of bucket, h = ——— "7~ =24
& 22% 700 em

Y i +(R,-R,)?
J2H%+(10)* = /676 =26cm

aR,* + ol (R, + R))
a[(10)2 + 26 (20 + 10)]

% x 880 cm?® = 2765.714 cm>

Now, slant height of bucket, [

It

!
Total surface area

2012
Short Answer Type Questions | [2 Marks]
Question 59.

The volume of a hemisphere is 2425 1/2 cm 3 . Find its curved surface area.

Solution:
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Let the radius of hemisphere be r cm.

Volume of hemisphere = 2425% cm’
2 5 4851
- = —
3 2
P 3851 s
2x2n
A= 4851%3x7
2xX2x22
2
2
CSA of hemisphere = 2
=2 222 e3em?
7 2 2

Question 60.
A solid sphere of radius 10.5 cm is melted and recast into smaller solid cones, each of radius
3.5 cm and height 3 cm. Find the number of cones so formed.

Solution:
Solid sphere: Radius, R = 10.5 cm
Cone: Radius, r = 3.5 cm and height, & = 3 cm. ¢
Let solid sphere be melted and recast into ‘n” number of smaller identical cones.
Then, Volume of ‘v’ cones = Volume of solid sphere
= nx Lnn = A3

3 3
= %xnx3.5x345x3=%xlﬂ.leﬂ.leD.j
- _ 4x105x105x10.5 _ 126

3x35%35

Hence, number of cones so formed = 126.

Question 61.
A solid is in the shape of a cone mounted on a hemisphere of same base radius. If the
curved surface areas of the hemispherical part and the conical part are equal,then find the
ratio of the radius and the height of the conical part
Solution:
Let radius of the base
Heigth of conical part
Slant height of conical part

I = VR + /2 (i)

Curved surface area of hemisphere = Curved surface area of cone

r
h
l

Here, 2t = mrd
= I =2 (i)
From (i) & (ii), we have
2 e+
= ¥ =hR+r7 = B=37
r 1 r 1
= —_—= e S = e
h: 3 ko /3

Required ratio of radius and height of conical part = 1: /3

Short Answer Type Questions Il [3 Marks]
Question 62.

From a solid cylinder of height 7 cm and base diameter 12 cm, a conical cavity of same
height and same base diameter is hollowed out. Find the total surface area of the remaining

Get More Learning Materials Here : & @ @&\ www.studentbro.in



solid.

Solution:
¥

Radius of cylinder = Radius of cone, r = % =6cm

Height of cylinder = Height of cone, h = 7cm
Slant height of cone,! = v r*+h’
=v62+7% = /85 cm

Total Surface Area of remaining solid
= Curved Surface Area of cone +Curved Surface Area of cylinder + Area of base
=nrl 4+ 2nrh + = nr(l + 2h + 1) .

2
=?x6x(@+2x7+6)=%x(9.21+14+6)=55{}.99cm2

AV

Question 63.

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

Solution:

Let,Height of cylinder, H=32 cm

Radius of cylinder, R=18 cm

Height of cone, h =24 cm

Radius of cone, r =?

Volume of bucket=Volume of heap

TIR2H=1/31r2h

18 x 18 x 32=1/3 xr2x 24

18 x 18 x 32/8=r2

1296=r?

Radius of heap, r =v1296=36 cm

slant height of heap,|=vh2+r2=v242+362=576+1296=V1872=43.27 cm

Question 64.

A hemispherical bow! of internal radius 9 cm is full of water. Its contents are emptied in a
cylindrical vessel of internal radius 6 cm. Find the height of water in the cylindrical vessel.
Solution:

Hemispherical Bowl:

Radius, R=9 cm

Cylindrical Vessel:

Radius, r=6 cm

Let, height =h cm

Content of hemispherical bowl is completely transferred to cylindrical vessel.

So, Volume of cylindrical vessel = Volume of hemispherical bow!

=> 11r2h = 2/3ntR3

6x6xh=2/3x9x9%x9=>h=2x9x9x9/3x6x6=135cm

.. Height of water in cylindrical vessel = 13.5 cm

Question 65.

A sphere of diameter 6 cm is dropped into a cylindrical vessel, partly filled with water, whose
diameter is 12 cm. If the sphere is completely submerged in water, by how much will the
surface of water be raised in the cylindrical vessel?

Solution:
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Diameter of sphere is 6 cm, so radius of sphere i.e. r =6/2 = 3 cm Diameter of the cylinder is
12 cm.

. Radius (R) =12/2 =6 cm

Let the height of cylinder is H after increasing the water level.

Now, A.T.Q., Volume of sphere = Volume of cylinder

4/3mtr3=1tR?2H

4/3 x (3)3=(6)2.H

H=4x3x3x3/3x6x6=1cm

Water level will be raised by 1 cm.

Long Answer Type Questions [4 Marks]

Question 66.

A solid is in the shape of a cone surmounted on a hemisphere, the radius of each of them
being 3.5 cm and the total height of solid is 9.5 cm. Find the volume of the solid
Solution:

'T‘ 'Y

6cm 9.5cm

N

Let r be the common radius of each of them and h be the height of the cone.

J.r=35cm, h=6cm

Volume of the solid = Volume of the cone +Volume of the hemisphere
=1/31tr2h+2/3mr3

=1/3x22/7x3.5x3.5x6+2/3x22/7%3.5x3.5x3.5

=1/3x22/7x 3.5x 3.5[6 + 2 x 3.5]

=1/3x22x0.5x3.5[6+ 7]

=1/3x 22 x 0.5 x 3.5 x 13 = 166.83 cm?

Question 67.

A container shaped like a right circular cylinder having base radius 6 cm and height 15 cm is
full of ice-cream. The ice-cream is to be filled into cones of height 12 cm and radius 3 cm,
having a hemispherical shape on the top. Find the number of such cones which can be filled
with ice-cream.

Solution:
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15 cm) 12\

|

Let radius of cylinder, R =6 cm

Height, H =15 cm

Radius of cone, r=3 cm

Height of cone, h =12 cm

Number of cones=Volume of cylinder/Volume of cone
TIR2H/1/31trth=3 x 6 x 6 x 15/3 x 3 x 12

n=15

Number of cones filled with ice-cream = 15

Question 68.

A bucket is in the form of a frustum of a cone and it can hold 28.49 litres of water. If the radii
of its circular ends are 28 cm and 21 cm, find the height of the bucket.

Solution:

r1=28 cm,r2=21 cm,h=?
volume=28.49|

=28.49 x 1000 =28490 cm3
v=1/31t(r12+r22+r1r2 )h

28490=22/3 x 7[(28)2+(21)2+28 x 21]h
28490 x 3 x 7/22=(784+441+588)h
27195=1813h

h=27195/1813=15 cm

Height of bucket=15 cm

Question 69.

A solid is in the shape of a cone standing on a hemisphere with both their radii being equal
to 7 cm and the height of the cone is equal to its diameter. Find the volume of the solid
Solution:

2r=14 cm

\_

Let r be the common radius of each of them and h be the height of the cone.
r=7cm, h=2r=2x7=14cm
Volume of the solid = Volume of the cone +Volume of the hemisphere
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=1/311r2h+2/31r3=1/3xTIXr?[h+2r]
=1/3x22/7x7[14+14]
=1/3x22x7x28=1437.33 cm3

Question 70.

A military tent of height 8.25 m is in the form of a right circular cylinder of base diameter 30
m and height 5.5 m surmounted by a right circular cone of same base radius. Find the length
of the canvas use in making the tent, if the breadth of the canvas is 1.5 m.

Solution:

Base radius, re= 30

m=15m
. o 275m
H = height of cylindrical part = 5.5 m v

Height of conical part, h=825m-55m=2.75m
Slant height of conical part, [ = v h*+r* S50

I=(275)2+15% =1525m l 15 m
Total surface area of tent = curved area of conical part
+ curved area of cylindrical part
=nrl + 2nrh
=ax15x 1525+ 2r x 15 x 5.5

= 228.75% + 165n = 393.75n

= 393.75 x 3?3 = 1237.5 m?

Area of canvas = 1237.5 m*
Breadth of canvas = 1.5 m
Let ‘L’ be the length of canvas.
ATQ. Length x Breadth = Total Surface Area of tent

L x15=12375
Length of canvas, L = % =825 m

Question 71.
A hemispherical tank, full of water, is emptied by a pipe at the rate of litres per sec. How
much time will it take to empty half the tank if the diameter of the base ofthe tank is 3 m?

Solution:
Diameter of hemisphere = 3m
Radius of hemisphere = % m
Volume of hemisphere = %m‘j
2.2 3.3 _3 99 ,
= X —=X=-XZ-XI=_"°
377727272 "
= 2 % 1000 = 22000,
14 14
Half the volume of tank = 1 X g - 24750
2 14 7
. 25
Time taken to empty ?I =1s
Time taken to empty 1/ = % s
Time taken to empty 24::50:’ = 4750 X 7 = 990 s.

Question 72.

A drinking glass is in the shape of the frustum of a cone of height 14 cm. The diameters of its
two circular ends are 4 cm and 2 cm. Find the capacity of the glass

Solution:
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Let r, = radius of upper end = 2 cm
r, = radius of lower end = 1 cm
h = height of frustum = 14 cm
Capacity of glass = %nh(rtz +r )= % X % X142+ 1P +2x1)
=fiu+1+m=fix7=ﬂﬁuﬁ
3 3 3
Question 73.

A toy is in the shape of a cone mounted on a hemisphere of same base radius. If the volume
of the toy is 231 cm3 and its diameter is 7 cm, then find the height of the toy
Solution:

Given,d = 7cm, r= % cm

Let the height of cone is # cm, Volume of the toy = 231 cm®
Volume of the toy = Volume of cone + Volume of hemisphere

%th +§m-3 =231 cm’

%&w+zq=ml —
lexzxz(h.;.Q)(Z) =23
3757 7%2%% 2

154

—h+7)y=231

u( )
21x12
h+7=
154
h+7=18
h=18-7

h = 11 cm = Height of cone
Height of the toy = Height of the cone + Radius of hemisphere

I1+====145cm
2 2

Question 74.

The radii of internal and external surface of a hollow spherical shell are 3 cm and 5 cm
respectively. It is melted and recast into a solid cylinder of diameter 14 cm. Find the height of
the cylinder

Solution:

Itis given thatr = 3 cm and R =5 cm, where R—>radius of external surface, r—>radius of
internal surface,

Get More Learning Materials Here : & @ @&\ www.studentbro.in



Diameter of cylinder = 14 cm
Radius of cylinder = % =7cm

Let the height of cylinder is k cm.
Now, volume of hollow spherical shell = volume of cylinder

2R -2 =
3 3
%n(R-’—r?)= wh
Exg(f_gf‘) = .2_2x7x?xh
7 7
EXEXQS = 154xh
3 7
h o= 44 % 98
IxTx154
h = —cm
3

Height of cylindrical,h = 1.3 cm (approx.)

Question 75.

A drinking glass is in the shape of a frustum of a cone of height 14 cm. The diameters of its
two circular ends are 16 cm and 12 cm. Find the capacity of the glass

Solution:

. 16 12
r1=-2-=8cm,r2=3-6m1

Capacity of glass = Volume of frustum of cone

= %m’t(riz + "22 +rr,)

- %‘mﬁ{(gf +(6) +8 x 6]

- %x % x 14[64 + 36 + 48]

- M= 812 1702w’

3 3 3
2011

Short Answer Type Questions | [2 Marks]
Question 76.
Two cubes, each of side 4 cm are joined end to end. Find the surface area of the resulting
cuboid
Solution:

Length of resulting cuboid, =4 cm +4 cm =8 cm
Breadth, b = 4 cm, Height, h =4 cm

Surface area of cuboid = 2(Ib + bh + hl)
=28x4+4x4+8x4)=160cm?

Question 77.

A toy is in the shape of a solid cylinder surmounted by a conical top. If the height and
diameter of the cylindrical part are 21 cm and 40 cm respectively, and the height of cone is
15 cm, then find the total surface area of the toy

Solution:
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Let H be the height of cylinder.
and h be the height of cone

r be the radius of cylinder and cone.
H=2lcm;h=15cm,r = 20cm 13|em wfﬂ
Slant height of cone, l = ’/r.'z +h? = s"{ZDZ +15° 2
= v 400+ 225 21 cm
=v625 =25¢cm

Total surface area of toy = Curved surface area of cylinder
+ Curved surface area of cone
=2mrH + ol = wr(2H + 1)
= 3.14 x 20 x (2 x 21 + 25)
= 3.14 x 20 X 67 = 4207.6 cm®

40 cm—————»

Question 78.
From a solid cylinder of height 20 cm and diameter 12 cm, a conical cavity of height 8 cm
and radius 6 cm is hollowed out. Find the total surface area of the remaining

Solution:

20 cm

-
6cm
—12 cn—

Let height of cylinder be H = 20 cm

Radius of cylinder be r 12 cm = 6. cm

2

height of cone, 2 = 8 cm

radius of cone,r = 6cm

VA +h* =62+ 82 = /100
10cm

slant height of cone, !
l

I

Total surface area of remaining solid = Curved surface area of cylinder
+ Curved surface area of cone + Area of circle
=2wH + wl + o :
=w(ZH +1+7r)

=-2?3x6x(2xzu+m+ﬁ)

= % X 6 X 56 = 1056 cm?

Question 79.

A cone of height 20 cm and radius of base 5 cm is made up of modelling clay. A child
reshapes it in the form of a sphere. Find the diameter of the sphere
Solution:

Height of the cone, H =20 cm

Radius of base, R =5 cm Let radius of the sphere be ‘r’.

A.T.Q. Volume of the cone = Volume of the sphere
1/3tR2H=4/311r3

5% 5 x 20 =4xr3

=>5x5x20/4 =3

=> % = 5x5x5
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=>r=5cm
Diameter of the sphere =2 x5 =10 cm

Question 80.

Two cubes each of volume 27 cm3 are joined end to end to form a solid. Find the surface
area of the resulting cuboid

Solution:

Let ‘a’ be the side of each cube of volume 27 cm3 then a3 = 27

=>a=3cm

When two cubes are joined end to end to form a solid then cuboid will be formed.
length of cuboid, =6 cm =3 cm + 3 cm

breadth of cuboid, b =3 cm

height of cuboid, h =3 cm

Total surface area of the cuboid = 2 (Ib + bh + hL) = 2(6 x3 + 3x3 + 3x6)
=2(18+9+18)=2x45=90cm?

Question 81.

The dimensions of a metallic cuboid are 100 cm x 80 cm x 64 cm. It is melted and recast into
a cube. Find the surface area of the cube

Solution:

Dimensions of the metallic cuboid are 100 cm x 80 cm x 64 cm

Metallic cuboid is recasted into a cube.

Then, Volume of cuboid = Volume of cube

=>100 x 80 x 64 = a3 (where a is the side of cube)

=>3/100 x 80 x 64 = a

3/512000 = a

>a=80cm

Now, Surface area of the cube = 6a2 = 6(80)2 = 6 x 80 x 80 = 38400 cm?

Question 82.
A wooden article was made by scooping out a hemisphere of radius 7 cm, from each end of a
solid cylinder of height 10 cm and diameter 14 cm. Find the total surface area of the article

Solution:
Given, radius of cylinder,r = 7cm
height of cylinder, s = 10 cm =
radius of hemisphere,r = 7cm g
Total surface area of the article = Curved surface area of cylinder + 9
Curved surface area of 2 hemispheres

= 2mrh + 2 X 2n7 = 2nr(h + ) r=7cm

2x2_3x1x(10+2x7)

2 x 22 x 24 = 1056 cm?

Short Answer Type Questions Il [3 Marks]

Question 83.

The radii of the circular ends of a bucket of height 15 cm are 14 cm and r cm (r < 14 cm). If
the volume of bucket is 5390 cm3, then find the value of r

Solution:
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Given, Radii of bucket are R = 14 cm and r cm.
Height of bucketh = 15 cm D

Volume of the bucket = % Th[R* + R x r + )

15 cm
- 5390 = %x % x 15[196 + 14r + 7] 1
= 390XT _ 196 + 14r + _—
2235
= 343-196 = l4r + 7/
= P4 14r-147 = 0
= P4+ 2r-Tr-147 = 0
= r(r+20)-7(r+21) = 0
= r-7(r+21) =0
= r=Torr=-21
r = -2l isrejected as radius can never be negative
r="Tcm
Question 84.

An open metal bucket is in the shape of a frustum of a cone of height 21 cm with radii of its
lower and upper ends as 10 cm and 20 cm respectively. Find the cost ofmilk which can
completely fill the bucket at ? 30 per litre

Solution:
Here Radii of bucket are R = 20 em, r = 10 cm 20 cm

Height of bucket, i = 21 cm
Capacity of bucket = % th[R* + r + Rr]

- %x%xm % [(20)® + (10)% + 20 x 10]
. 10 cm
= 22 [400 + 100 + 200]
= 22 x 700 = 15400 ¢cm’
15400 s
= —_— = ., ] [
1= 1541 I o’ = ol

Total cost of milk at the rate of T 30 per litre = ¥ 30 x 15.4 = T 462.00

Question 85.

From a solid cylinder of height 14 cm and base diameter 7 cm, two equal conical holes each
of radius 2.1 cm and height 4 cm are cut off. Find the volume of the remaining solid
Solution:

Cylinder:

Height, H = 14 cm; Diameter = 7 cm; Radius, R = 7/2 cm

Cone:

height, h =4 cm; radius, r =2.1 cm

Volume of remaining solid = Volume of cylinder — Volume of 2 cones

= TR2H — 2 x 1/3mr?

=22[7x712x7[2%14-2x1/3%x22[7%x2.1%2.1x4

=539 — 36.96 = 502.04 cm3

Question 86.

The radii of the circular ends of a solid frustum of a cone are 18 cm and 12 cm respectively
and its height is 8 cm. Find its total surface area

Solution:
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Given that: rp=12cm;r,=18cm, h = 8cm

Slant height, [ = m - f
_ h
= /824 (18 - 127 —7
=v64+36 =10cm

Now, Total surface area of frustum = n(r, + r,) + :'i:.q2 + :::.ll'z2

=af(r, +r))l + rf + rf]

= %[(12 +18) x 10 + 122 + 187

= %{300 + 144 + 324]

= Tz X ?68:@ =241371cm?® *

Long Answer Type Questions [4 Marks]

Question 87.

From a solid cylinder whose height is 15 cm and diameter 16 cm, a conical cavity of the
same height and same diameter is hollowed out. Find the total surface area of the remaining
solid

Solution:

Here, height of cylinder = height of cone, & = 15 cm rT=8cm
Base radius of cylinder = Base radius of cone, r = 8 cm
Let I be slant height of cone. Using,

P=p 4+ it ! |h=15cm
= {=+289 =17¢cm

= 8+ 15° = 289 l

Now, Total Surface Area of solid = Curved surface area of cylinder ~——__—
+ Curved surface area of cone + Area of circular base
=2mwh + ol + =
=mar(Zh+1+7)
=314 x 8[2 x 15+ 17 + 8]
=125.12 x 55 = 1381.6 cm’.

Question 88.
Water is flowing at the rate of 10 km/hour through a pipe of diameter 16 cm into a cuboidal
tank of dimensions 22 m x 20 m x 16 m. How long will it take to fill the empty tank

Solution:

Cuboid: Length;/ = 22m
Breadth,b = 20m
Height,h = 16m

Cylindrical pipe: Diameter = 16 cm

So, Radius,r = 8cm =0.08 m

Volume of cuboidal tank = /bh
=22x20x 16m’
Length of water covered by pipe in 1 hr, A" = 10 km = 10000 m
Volume of water filled by pipe in 1 hr = wh'
= % x 0.08 x 0.08 x 10000 m’

Time taken to fill 1 m® volume of water by pipe = 7 hrs

22 x 0.08 x 0.08 x 10000
Tx22x20%16

22 x 0.08 x 0.08 x 10000

= 35 hrs.

Total time taken by pipe to fill cuboidal tank completely =
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Question 89.

Water is flowing at the rate of 15 km/hour through a pipe of diameter 14 cm into a cuboidal
pond which is 50 m long and 44 m wide. In what time will the level of water in the pond rise
by 21 cm?

Solution:

Let the level of water risc in the tank in x hours

Length of the water flow in x hours = 15000k metres
Diameter of the pipe = 14 cm

Radius, r = % =T7¢cm= i111 = (.07 m

Volume of water = mrh

. 22 7 7 3
i i h d= =X — X — X 15000 m
Volume of water flow in x hours in the pon 7 00 = 100
. 21
Volume of cuboidal pond with water level of height 21 ¢m, i.e. 12—1 m = 50 x 44 x 00 m?
=[{xbxh

Volume of cuboidal pond
According to questions,

Volume of water flow inx hrs

H

21 _ 2 1 17

X 44 x == = X — X — x 15000x
S0 x 44 100 7 100 100
154 %15
= 22 x21 = To X
N _ zzle)(lO:Zhrs
154 %15

Hence, the level of water in the pond will rise by 21cm in 2 hours.

Question 90.

A farmer connects a pipe of internal diameter 20 cm, from a canal into a cylindrical tank in

his field, which is 10 m in diameter and 4 m deep. If water flows through the pipe at the rate
of 5 km/hour, in how much time will the tank be filled?

Solution:

Cylindrical tank: Radius; R = 5m
Height, H = 4 m

Cylindrical pipe: Radius,r = 10cm =0.1m

aR’H = % x (5) x 4 =314.28 m’
Now, length covered by cylindrical pipe in 1 hr, # = 5 km = 5000 m
Volume of water flows through pipe in 1 hr = m’h

22

Now, volume of cylindrical tank

= 2 X 0.1 x 0.1 x 5000 m® = 157.14 m’
3 7
i C= hr = 0.0064 hrs,
Time taken to fill water of volume 1 m 77 % 0.1 % 0.1 5000
. . . 314.28 ,
Total time taken to fill cylindrical tank completely = 571a = 2 hrs = 120 mins

Question 91.

Water is flowing at the rate of 6 km/h through a pipe of diameter 14 cm into a rectangular

tank which is 60 m long and 22 m wide. Determine the time in which the level of the water in
the tank will rise by 7 cm.
Solution:
. 7
Radius of pipe = 7ecm = — m
adius of pip 100 '
Volume of water flowing through the cylindrical pipe in one hour at rate of 6 km/hr
7 2 .
=n|l— ] x 6000 m"
“( mu)

=207 7 w6000=22 3= 2am?
7 7700 " 100 5

7
Level of water to be raised in 60 m X 22 m water tank = 7em = —— m.
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462

The volume of water added in the water tank = 60 x 22 x m =924m’

7
00

Let the required time to raise the water level in the tank by 7 ¢cm be ‘° hours.

(462 ' 462
—_— X = —

5=
=1
Hence, the level of water in the tank will rise by 7cm in 1 hr.

Question 92.
A hollow sphere of internal and external diameters 4 cm and 8 cm respectively is melted to
form a cone of base diameter 8 cm. Find the height and the slant height of the cone.
Solution:
Hollow sphere Cone
Internal radius, r = 2 cm Base radius, r, = 4cm
External radius, R =4 cm | Let height be & and slant height be ‘I
When hollow sphere is melted to form a cone then
Volume of cone = Volume of sphere

1 2 4 3 3
= —nrih = —p(R -r

3 1 3 ( )
= %nx‘ith = %;:{43-23)
= 4X4xh = 4% (64-8)
= 4xh = 56
= h = 14 cm = Height of cone
Now, - slant height of cone,! = / h?+r}

= V14244 = /196 + 16 = V212 = 2/53em
2010
Very Short Answer Type Questions [1 Mark]

Question 93.

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

Solution:
Slant height ‘" of the frustum of a cone is 4 cm.
Perimeter of circular ends are 18 cm and 6 cm.
Letr, & r, be the radius of circular ends,
then, 2mr, = 6 |=4cm
ATQ. o= X7 2oy

2x22 22
and 2nr, = 18

18x7 63

= = _—cm

T %2 2
Curved Surface Area of frustum of cone = n/(r, +r,)
¥
= g % :"1— + 6—3
7 22 22

22 84 2
= =X4X—=
] 7 5 48 cm

Question 94.

The slant height of the frustum of a cone is 5 cm. If the difference between the radii of its two
circular ends is 4 cm, write the height of the frustum

Solution:
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Slant height of the frustum of a cone is/ = 5 cm
Let r, & r, be the radius of circular ends, then

r,—r, = 4cm
Now, P =h+ r, —rz)z, where ‘h’ is the height of the frustum.
= 5' =+ 4
or 25 = h+ 16
= 25-16 = K*

9 = h?= Height of frustum, h = 3 cm

Question 95.

The slant height of a frustum of a cone is 10 cm. If the height of the frustum is 8 cm, then find
the difference of the radii of its two circular ends

Solution:

Given, [ = 10 cm. So, =y hj!+(a'-2 - Jrl)2 where / = slant height, i = height
r and r, are the radius of circular ends.

= 14"64+(r2—q)] =10

= (ry=r,)* = 10064
= (rz—rl)z = 36

=

ry-r, = 6cm
Difference of radii of its two circular ends = 6 cm

Short Answer Type Question Il [3 Marks]

Question 96.
The rain-water collected on the roof of a building, of dimensions 22 m X 20 m, is drained into
a cylindrical vessel having base diameter 2 m and height 3.5 m. If the vessel is full up to the
brim, find the height of rain-water on the roof
Solution:
Let the height of rain water on the roof = h ¢cm. Then,
A.T.Q. Volume of rain falling on the roof = Volume of cylindrical vessel
= 2x20xh = nx(1)> %35
22x35

Tx10x22x20
Height of rain-water on roof = 2.5 cm

m=0025m=25cm

Long Answer Type Questions [4 Marks]

Question 97.

A milk container is made of metal sheet in the shape of frustum of a cone whose volume is
10459 3/7 cm? The radii of its lower and upper circular ends are 8 cm and 20 cm
respectively. Find the cost of metal sheet used in making the container at the rate of rupee
1.40 per square centimeter.

Solution:
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) ) L r ]
Radius of lower circular end of frustum, r, = 8cm

Radius of upper circular end of frustum, r, = 20 cm.

Let height of frustum be A.
Volume of frustum = %ﬂ(rl2 +rr+ )k
- 10459%=%x%2—(81+8x2i)+2{)2)h
- ?3$16=%>(2—f X (64 + 160 + 400) x A
13§j = %x -73 X 624 X h
. 7
= .. Height of frustum, h = g X E%E = l6cm

Slant height, 1 = /12 + (r, - )2 = 16>+ (20 - 8)?
=256+ 144 = V400 =20 cm
Area of metal sheet used in making the container = Curved surface area of cone

+ Area of circular base
=alr, + ) + :'c.lr]2
22
= T(8+2{])X20+%2—x82

=273x28x20+¥><64

=%2- X (560 + 64)

= % X 624 = 13728 cm?

13728

So, Cost of making the container = ?( X 1.4) =¥ 2745.60

Question 98.

A toy is in the form of a hemisphere surmounted by a right circular cone of the same base
radius as that of the hemisphere. If the radius of base of the cone is 21 cm and its volume is
2/3 of the volume of the hemisphere, calculate the height of the cone and the surface area of
the toy.

Solution:

Radius of the base of cone, r = 21 cm
Let ‘h” is the height of cone. Then,

Volume of cone = % Volume of hemisphere

1 - 2.2

“wth = 2 x Sw’
= 3 3 3 <21cm

4
h=-

= 3
= Height of cone, h = % x 21 = 28 em

h? + r*, where [ is the slant height of cone
(28)” + (21)°
784 + 441 = 1225
= o 1= 41225 =35cm
Surface area of the toy = Curved surface area of cone +
Curved surface area of hemisphere

Slant height of cone, /*

= il + 2

"y
= %x21x35+2x"—72><21>(21

= 2310 + 2772 = 5082 cm’
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Question 99.

The difference between the outer and inner curved surface areas of a hollow right circular

cylinder, 14 cm long, is 88 cm2. If the volume of metal used in making the cylinder is 176
cm3, find the outer and inner diameters of the cylinder
Solution:
Let outer radius of the cylinder = R
Inner radius = r
According to question,
2aRh - 2nrh = 88

2nh(R 1) = 88
88
) R-r = 5—%
_ 88x7
© 2x22x14
. R-r = Lom 0
Also, Volume of cylinder = m(R*-r")h ¢

176 = %[RZ-R] x 14
176 = 44[ R? -/

176 _ gr_p
44
4=(R-1)(R+1)
4 =1(R+r)
R+r =4 ...(ii)

Add (i) and (i), we get R =25cmandr= L5cm
2R = Scmandr =3 cm
Quter diameter = 2R = 5 cm. Inner diameter = 2r = 3cm

Question 100.

The surface area of a solid metallic sphere is 616 cmz2. It is melted and recast into a cone of
height 28 cm. Find the diameter of the base of the cone so formed.

Solution:

Let the radius of sphere = rcm
Surface area of sphere = 616 cm”. So,

4’ = 616
dn 4x22
r = T7cm

Let the radius of recasted cone = R cm
Height of cone = 28 cm

ATQ. Volume of sphere = Volume of cone
i‘.l'ti"" = lnth
3 3
x7x7x7= L xR*x28
3 3
AXTXTXT _ po
28
R’ =7x7
R = 7cm

Diameter of base of cone = 2R =2 X 7= 14 cm

Question 101.

A container, open at the top, and made of a metal sheet, is in the form of a frustum of a cone
of height 24 cm with radii of its lower and upper ends as 7 cm and 14 cm respectively. Find
the cost of milk which can completely fill the container at the rate of rupee 25 per litre. Also,
find the area of the metal sheet used to make the container.

Solution:
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Given,r, = 7em,r, = 14cm, h = 24 cm G
: Slant height (1) =  (1)*+ (5, - 1,)’

J(24)*+ (14 -7)*cm I
¥5764+49 cm = v625¢cm = 25 cm

Volume of the milk which will completely fill the container ﬂ
= E[i"]2 + r; +ryrs]

1l

3
= Z—Ex? [(7)* + (14)* + 7 x 14] cm®
g 22_;‘ 849 + 196 + 98Jcm’
= 22_;‘ 8 %343 cm® = 8624 cm®
As lem® = i k
1000
Costof milk = 7 502 & 25 = 7215.60
1000

Area of metal sheet used = Curved surface area of cone + Area of cirgular base
= nl(r, +r,) + o’

% x25(7 +14) + % x (?]2]cm2

22 22

= == x25% 21+ = x7x T|cm?
7 "7 cm

= (1650 + 154) cm® = 1804 cm®.

Question 102.
A solid copper sphere of surface area 1386 cmz2 is melted and drawn into a wire of uniform
cross-section. If the length of the wire is 31.5 m, find the diameter of the wire
Solution:
Let radius of sphere = r cm
Surface area of sphere = 1386 cm’

= 4” = 1386
- 2 _ 1386x7 _ 637
4x22 4
= F = ﬂlI!I'I'l
2

Let diameter of wire = d cm
Given, length, # = 31.5m = 3150 cm

ATQ,
Volume of copper sphere melted = Volume of wire drawn
2
irt.ll"3 = II:(E)}I
3 2
4 (21y d\?
= 311:(2) = n(i) x 3150
4 (21]3 1 dy
= —X[=| x— = [=]
302/ 3150 (2)
(d}z 49
= — [ J——
2, 100
= % =%:>d=i.4cm.

Diameter of uniform cross-section of the wire is 1.4 cm.
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Question 103.

A solid right circular cone of diameter 14 cm and height 4 cm is melted to form a hollow
hemisphere. If the external diameter of the hemisphere is 10 cm, find its internal diameter.
Also find the total curved surface area of the hemisphere.

Solution:

Let internal diameter of hemisphere = r cm
Given, external diameter of hemisphere = 10 cm, external radius, R = 5 cm
For cone: diameter of the base = 14 cm; height = 4 cm

A.TQ., Volume of cone = Volume of hemisphere
1 5 2
ik = E::[R"--rf']
1 2 2 3
3 XA (x4 = Sw(6) -7
98 = 125-r
= ro=125-98 =27
= r=3cm

-, Internal diameter of the hemisphere = 6 cm
Total curved surface area of the hemisphere
= [2n(5)* + 2r(3)* + n{(5)* - (3)*}] cm?
(50 + 187 + 167) cm?
84 x 3.14 cm” = 263.76 cm”.

1l
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