Mensuration

Q1. A solid is in the shape of a hemisphere of radius 7 cm,
surmounted by a cone of height 4 cm. The solid is immersed
completely in a cylindrical container filled with water to a certain
height. If the radius of the cylinder is 14 cm, find the rise in the
water level. [2023]

Solution: 1.5 cm
Step-by-step Explanation:

Volume of the solid = Volume of cone + Volume of hemisphere
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= —qr*h 4+ —ar
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= %:-rr2 (h + 2r)
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Water will raise in the shape of cylinder.
Volume of the water raised = volume of the solid

1 22
TR2H = E::::Tx-igxlﬂ
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= 1dx14dxH =49 % 6
7 49 % 6
14 = 14
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= H=—
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= H=1.5cm
Height of water raised is 1.5cm.

Q2. Volume of a cylinder of height 3 cm is 48 1. Radius of the
cylinder is:

(a) 48 cm

(b) 16 cm

(c)4cm

(d) 24 cm [2023]

Solution: (c) 4 cm

Step-by-step solution:

Volume of the cylinder = ar°h

AT° % 3 = 487




Q3. A solid cone of radius 5 cm and height 9 cm is melted and
made into small cylinders of radius of 0.5 cm and height 1.5 cm.
find the number of cylinders so formed. [2022 Semester-2]

Solution: 200

Step-by-step Explanation:

Let the number of small cylinders be n.
volume of all the small cylinders = Volume of cone

n x mreh = % R’H

1 .
n x (0.5)% x 1.5 =3x53x9

0 25« 9
3 = 0.25 x 1.5
25 x 9 x 1000
3 x25x15
n = 200
Total number of small cylinders formed is 200.

Q4. The radius of a roller 100 cm long is 14 cm. The curved
surface area of the roller is: (Take m = 22/7)

(a) 13200 cm?

(b) 15400 cm?

(c) 4400 cm?

(d) 8800 cm? [2022 Semester-2]

Solution: (d) 8800 cm?

Step-by-step explanation:




curved surface area of the roller = curved surface area of the cylinder
= 27th

=Ex2—fx14x1l}l}

— 8800 cm?”

Q5. A solid wooden cylinder is of radius 6cm and height 16cm.
Two cones each of radius 2cm and height 6cm are drilled out of

the cylinder. Find the volume of the remaining solid. [Take t =
22/7]

[2022 Semester-2]

6cm

2¢C

16 cn

s

Solution: 1760 cm3

Step-by-step Explanation:




Volume of the remaining solid

= Volume of Cylinder — Volume of 2 cones

— 7R’ — zqé-nﬂh)

— ~(R’H — %rzh}

22 2
= T{ﬁxﬁxlﬁ—gxﬂxﬂxﬁ]

22
= = (576 —16)

_ 22 560
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— 22 % 80

— 1760 cm”

Q6. The volume of a conical tent is 462 m? and the area of the
base is 154 m?. The height of the cone is:

(@A)15m

(b) 12 m

(c)9m

(d) 24 m [2022 Semester-2]

Solution: (c) 9m

Step-by-step Explanation:




Area of the base of the cone = ar°

— 12 = 154

=T = /T x7T
=T =7
Volume of conical tent = 462 m°
1
Ewrﬂh — 462

22

:}%x *xTxT=xh = 462

22x7Txh
:-T = 462

462 » 3
22 x T
=h=29
Hence, height of the cone is 9 m.

=h =

Q7. From a solid wooden cylinder of height 28 cm and diameter 6
cm, two conical cavities are hollowed out. The diameters of the
cones are also of 6 cm and height 10.5 cm. Taking ™= 22/7 find
the volume of the remaining solid. [2020]

O cm

Solution: 594 cm3




Step-by-step Explanation:

Volume of the remaining solid

= Volume of Cylinder — Volume of 2 cones

1
— ar°H — 2 x Ewrﬂh

— r° (H - Eh)
3

= EKEKE 28 — Exlﬂ..’i
i 3

198
— (28 — 7
w )

198

®* 21

= 594
Hence, volume of the remaining solid is 594 cm®.

Q8. A solid spherical ball of radius 6 cm is melted and recast into
64 identical spherical marbles. Find the radius of each marble.
[2020]

Solution: 1.5 cm

Step-by-step Explanation:

Volume of 64 identical spheres = Volume of big sphere

4 . 4
64 x —7r = —wR?
3 3
= A xT = 6x6x6

5 66 =6
=1 = ——
64
o B 6 x6
=r =3 ——_""
G4
6
=r= —
4
=1 = 1.5

Hence, radius of each identical hemisphere is 1.5 cm.




Q9. A solid metallic sphere of radius 6 cm is melted and made into
a solid cylinder of height 32 cm. Find the : [4]

(i) radius of the cylinder
(ii) curved surface area of the cylinder [Take m = 3.1] [2019]

Solution: (i) 3 cm (ii) 595.2 cm?

Step-by-step Explanation:

Volume of solid cylinder = Volume of sphere

—=r= 3
Curved surface area of the cylinder
= 2ath
= 2x 3.1 %3 x 32
— 595.2 cm?

Q10. A hemispherical and conical hole is scooped out of a solid
wooden cylinder. Find the volume of the remaining solid where
the measurements are as follows: [4] [2019]




The height of the solid cylinder is 7 cm, radius of each of
hemisphere, cone and cylinder is 3 cm. Height of cone is 3 cm.

Give your answer correct to the nearest whole number. [Take T =
22/7]

Solution: 113 cm3

Step-by-step Explanation:




Volume of the remaining solid =
Volume of cylinder — (volume of hemisphere + volume of cone)

2 . 1 -
— or’H — (—:rr" + —m-r‘]h)
3 3

Q11. The circumference of the base of a cylindrical vessel is 132
cm and its height is 25 cm. Find the:

(i) radius of the cylinder

(ii) volume of cylinder, (use m = 22/7) [3] [2018]

Solution: (i) 21 cm (ii) 34650 cm3

Step-by-step Explanation:




(i) Circum ference of the base of the cylinder = 132 cm
= 27Tt = 132
132 = 7
22 % 2
= r=21
Hence, radius of the cylinder is 21 cm.

ii) Volume of the cylinder = #r’h
(i) Y

= E—f}qﬂlxﬂlxﬂﬁ

= =

= 22 x 3 %21 x2b
— 34650 cm®
Hence, volume of the cylinder is 34650 em”.

Q12. The following figure represents a solid consisting of a right
circular cylinder with a hemisphere at one end and a cone at the
other. Their common radius is 7. The height of the cylinder and
cone are each of 4 cm. Find the volume of the solid. [4] [2018]

Solution: 1540 cm3




Step-by-step Explanation:

Volume of the solid =

Volume of cone + volume of cylinder + volume of hemisphere

1 2
= E‘Frl'zh + 7r°h + =t

1 2

2

=qar [=h + h + —r

(3 3)
22 1 2

= — X T=xT|—=4+ 4+ — =7
T (3 3 )

4 14
=154(E+4+—)

3

3
e (4+12+14)
3
— 154 % 20
3
— 1540 cm®

Q13. A conical tent is to accommodate 77 persons. Each person
must have 16 m3 of air to breathe. Given the radius of the tent as 7

m, find the height of the tent and also its curved surface area.
[2017]

Solution: 24 m ; 550 m?

Step-by-step Explanation:




In a conical tent,
1 person can breathe 16 m® of air.
Hence, amount of air taken by 77 persons = 16 x 77 = 1232 m®

Hence, volume of the conical tent = 1232 m’
%mzh — 1232

1232 x 3 x T

22 x T x 7T
=h= 24
Therefore, height of the cone is 24 m

slant height (1) = \/h® + r*
1= \/242 + 7
1= /625
1= 25

curved surface area of the cone = #rl

22
= — xTx2h
7

— 550 m”
Hence, curved surface area of the conical tent is 550 m>.

Q14. A certain number of metallic cones, each of radius 2 cm and
height 3 cm are melted and recast into a solid sphere of radius 6
cm. Find the number of cones. [3] [2016]

Solution: 72

Step-by-step Explanation:




Let the number of cones melted be x.

Hence, volume of x cones = wvolume of sphere
1 4 4
= —ar’h = —aR
T X ST 3T

ffrxgﬂﬂxi’}{ﬂ — %xﬁxﬁxﬁ

= rx4d=28x 36

8 x 36
= F =
4
= T= T2

Hence total number of cones melted is 72.

Q15. Two solid spheres of radii 2 cm and 4 cm are melted and
recast into a cone of height 8 cm. Find the radius of the cone so
formed. [3] [2015]

Solution: 6 cm

Step-by-step Explanation:

Volume of cone = Volume of 1st sphere + volume of 2nd sphere

1 4 4
EWR?H — Em{rl)ﬂ 4 Ew{rﬂf

= S7R%H = 2 () + (12)?)
= RHE=14(@)" + (1)’
= R*x8=4(2"+47
> RPx8= 4x 72

~R2=4x9
= R = JE
= R= 6

Hence, radius of the cone is 6 cm.

Q16. The surface area of a solid metallic sphere is 2464 cm?2. It is
melted and recast into solid right circular cones of radius 3.5 cm




and height 7 cm. Calculate :
(i) the radius of the sphere.
(ii) the number of cones recast. (Take m = 22/7) [4] [2014]
Solution: (i) 14 cm (ii) 128

Step-by-step Explanation:

(i) Surface area of solid metallic sphere — 2464 em?

Anr® = 2464
s 2464 x 7
I = —
22 x 4

=2 =28 x 7
=T = w'm
=1 = 14
Hence, radius of the sphere is 14 cm.
(ii) let the number of cones recast by the sphere be x.
S0, volume of the cones = volume of sphere
X lﬂTgh = E'rrR‘I!
3 3
= xx (35 xT=4x14x 14 x 14
4 x 14 x14 x 14

3.9 x 3.5 xT
= x = 128
Hence , 128 cones are recast.

= X

Q17. A solid sphere of radius 15 cm is melted and recast into solid
right circular cones of radius 2.5 cm and height 8 cm. Calculate
the number of cones recast. [2013]

Solution: 270

Step-by-step Explanation:




let the number of cones recast by the sphere be x.
S0, volume of the cones = volume of sphere
X X l‘]‘I‘TEh = i'n-R‘r!
3 3
= x x (2.5)° x 8 =4 x 15 x 15 x 15
4 x15x 15 % 15

25 x25x 8
= x = 270
Hence , 270 cones are recast.

= X

Q18. A hollow sphere of internal and external radii 6 cm and 8 cm
respectively is melted and recast into small cones of base radius 2
cm and height 8 cm. Find the number of cones. [3] [2012]

Solution: 37

Step-by-step Explanation:

let the number of cones recast by the hollow sphere be x.
S0, volume of the cones = volume of hollow sphere
X X li-rl'gll = iw (R‘T — 1'3)
3 3
= xx2x2x8=4x (8 -6
= X x 32 =4 x 206

4 = 206

S x= —
32
—= X = 37

Hence , 37 cones are recast.

Q19. A solid cone of radius 5 cm and height 8 cm is melted and
made into small spheres of radius 0.5 cm. Find the number of
spheres formed. [2011]

Solution: 400




Step-by-step Explanation:

let the number of spheres recast by the cone be x.
S0, volume of spheres = volume of the cone

4 1
x % —7r° = —aR%h
3 3

= xx4x(05)"=5"x8

25 = B
— X =
4= 0.5 x05x05
= x = 400

Hence , 400 spheres are formed.

Q20. A hemispherical bowl of diameter 7.2 cm is filled completely
with chocolate sauce. This sauce is poured into an inverted cone
of radius 4.8 cm. Find the height of the cone. [3] [2010]

Solution: 4.05 cm
Step-by-step Explanation:

Volume of the chocolate sauce = volume of the hemisphere

2
Hence, Volume of the chocolate sauce = ETTIE

2 22 72 7.2 7.2

3 7 T2 YT T2
let the height of the sauce in the cone be h cm.

2 2 22 T.2 7.2 7.2
Therefore, ETTI h = 3 x - * 5 * 5 * 5
7.2 7.2 2
:lxﬁxijxiﬂxh=gxﬁx * :x:T
3 T T 2 2 2

_ExS.ﬁxS.ﬁxE.ﬁ

4.8 x 4.8
— h = 4.05
height of the chocolate sauce in the cone is 4.05 cm.

= h




